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FRONTISPIECE In situ Pristerodon skull, Karoo National Park, Beaufort West. 
ABSTRACT 
The main Karoo Basin of South Africa contains a relatively continuous sequence 
of continental deposits that accumulated over a 100 million year period from 
Permo-Carboniferous (280 Ma) to early Jurassic (180 Ma). In the southwestern 
region of the basin the Karoo succession is approximately 4 000 m thick, the 
upper half of which consists of vertebrate fossil-bearing fluvial rocks of the 
Beaufort Group. 
This study deals with Lower Beaufort (Adelaide Subgroup) strata belonging to 
the Teekloof Formation which are exposed in the cast-west trending erosional 
escarpment between the towns of Beaufort West and Fraserburg in the central 
Cape Province. The 450-mctre succession consists mainly of vertically accreted 
floodplain mudrocks with interbedded continuous sheets of fine-grained 
sandstone that bear evidence of having accumulated by lateral accretion on the 
inner banks of meandering channels. 
The mudrocks contain numerous fossilized skeletons of therapsid "mammal-like" 
reptiles as well as more primitive cotylosaurs and a few amphibians. Rarely, 
impressions of Glossopteris leaves and equisetalcan stems are found although 
root moulds are relatively abundant. Several types of calcareous nodules and 
sheets occur in the mudrocks and arc interpreted as evidence of calcic palaeosols 
that formed under semi-arid climatic conditions. 
This is an interdisciplinary study that integrates a conventional sedimentary facies 
analysis with investigations of the taphonomy of in situ therapsid fossils and the 
nature and distribution of palaeosols. Such an approach has not previously been 
applied to any of the Karoo strata. The results contain descriptive and 
quantitative information on sedimentary processes, palaeohydrology, absolute 
time represented in the stratigraphic record and the topography, soils and 
habitats of the ancient landscape. These are summarized into a 
palaeoenvironmental synthesis of the Teckloof Formation. 
Two facies associations arc recognized within the Teckloof Formation. (1) The 
channel facies association: thick (5 - 25 m) laterally accreted sandstones of both 
single and mutlistoried geometry made up of discrete point-bar and channel-fill 
sedimentary facies that are characteristic of large, Mississippi-sized, mixed-load 
meandering rivers. Exceptional and previously undescribed three-dimensional 
exposures of a large exhumed palaeomcandcrbelt were mapped and logged and 
provide the basis for reconstructing the palaeohydrology and migration behaviour 
of one of the "Reiersvlei rivers". 
(2) The interchannel facies association: comprising 10 - 50 m thick intervals of 
alternating siltstone and fine-grained sandstone sheets with mudstone confined 
mainly to thin "veneers". The mudrocks represent extended periods of alluviation 
on exposed semi-arid floodplains between major meanderbclt ridges. Much of 
the alluvium was deposited episodically from sediment-laden flood discharge that 
spilled over both banks of the main channels, across prograding crevasse-splay 
fans, into narrow distributaries that drained the proximal floodplain and issued 
into shallow playa-type lakes in the more distal floodbasin. Alluvium that was 
deposited in each of these subenvironments gained specific sedimentary, 
taphonomic and pedogenic features that were preserved and arc used to 
distinguish them in the rock record. 
Three facies and six subfacies arc recognized within the interchannel facies 
association, each is given an environmental epithet based on comparison with 
modern floodplain deposits. 
Channel bank/levee deposits contain rapidly alternating sandstone to siltstone 
flood couplets overlying scour surfaces. Distinction is made between inner-bank 
and outer-bank subfacies based mainly on their inter-relationship with strata of 
upper point-bar facies and the relief of internal scour surfaces. Vertebrate fossils 
are generally sparse but locally abundant in some abandoned crevasse channel-
fills. 
Proximal floodplain facies comprise vertically stacked sheets of fine-grained 
sandstone, siltstone and minor mudstone with abundant, but dispersed, 
vertebrate fossils. They often contain one or more tabular crevasse-splay 
sandstones which are up to 3 m thick, mainly horizontally laminated and usually 
contain evidence of discontinuous vertical aggradation with possible aeolian 
reworking. Narrow "shoestring" sandstones form another distinctive subfacics 
interpreted as the preserved channel-fill deposits of ephemeral, low sinuosity 
distributaries. 
Distal floodbasin facies arc made up of thinly bedded sandstone-siltstone 
couplets with interbedded sharply bounded distal crevasse-splay sandstones. 
Palaeosurfaces on the upper surface of the sandstone interbeds are rarely 
preserved beneath claystone veneers and display an array of sedimentary and 
biogenic structures, including vertebrate tracks, which record shallow water 
sedimentation followed by stillstand exposure and desiccation. Gypsum "desert 
rose" crystals and silicified carbonate muds are interpreted as having precipitated 
on the margins of playa type lakes in the axial depressions of the Teekloof 
floodbasins. 
Comparison of the morphology and petrology of palaeo-caliche nodules in the 
Teekloof palaeosols with those of sub-recent calcretes suggests that the latter 
were formed under a semi-arid climate of long warm to hot summers (mean 
annual temperature 16 - 20 degrees C) and short wet winters (mean annual 
rainfall 500 - 800 mm). 
Maturity of the Teckloof palaeosols may be assessed from palaeocal iche 
morphology, the degree of clay illuviation and the presence of ped structures in 
the lower solum. Pedogenic maturity at any site appears to be controlled by the 
rate of alluvium accumulation and, to a lesser extent, the topographic position. 
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Taphonomic assessment of 940 vertebrate fossils collected from the study block 
showed that rocks of the proximal floodplain facies were the most fossiliferous 
and contained relatively more fully articulated therapsid skeletons than channel 
bank or distal floodbasin facies. The occurrence of proximal floodplain deposits 
containing numerous skull-only Diictodon specimens was investigated and 
interpreted as the combined effect of carnivore attack in opening up the neck 
area to early disarticulation and the fact that after death the lower jaw remained 
locked in place by the curve of the horn-covered beak thus forming a single heavy 
and compact unit that resisted entrainment and transportation during subsequent 
floods. During this investigation it was discovered that some taphonomically 
anomalous occurrences of curled-up and paired Diictodon skeletons resulted 
from their entrapment and burial within underground burrows. The patterns of 
bone weathering and skeletal disarticulation in the different floodplain facies is 
interpreted as a function of the duration of post-mortem exposure on the 
floodplain surface. 
It is concluded that the main factor determining the style and rate of 
sedimentation, the degree of skeletal disarticulation and weathering of bones and 
the maturity of palaeosols in different parts of the floodplain was distance of the 
floodplain site from the nearest major channel. 
On a larger scale, two major first order fining-upward cycles make up the 
Teekloof Formation comprising a lower channel-sandstone rich interval followed 
by a dominantly mudrock interval. These variations arc interpreted as a 
reflection of disequilibrium between alluvial plain morphology and total energy 
supply brought about by differential rates of subsidence between adjacent regions 
of the basin. It is concluded that because they result from natural shifts in the 
drainage nets their controls are autocyclic rather than allocyclic. 
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FLUVIAL FACIES, VERTEBRATE TAPHONOMY AND PALAEOSOLS OF 
THE TEEKLOOF FORMATION (PERMIAN) NEAR BEAUFORT WEST, 
CAPE PROVINCE, SOUTH AFRICA. 
1. INTRODUCTION 
The intracratonic main Karoo Basin covers almost two thirds of the land surface 
of South Africa, an area of some 300 000 square km (see inset of Fig. 1 ). It 
contains a relatively continuous sequence of continental sedimentation that 
lasted from the Permo-Carboniferous (280 Ma) through to the earliest Jurassic 
(180 Ma). These rocks, known collectively as the Karoo Sequence accumulated 
under a range of climatic regimes, from polar to warm-desert, and within a 
variety of tectonically-controlled depositories. 
The Karoo Sequence succession is most completely preserved in the central parts 
of the basin, surrounding and including the Lesotho highlands, where its average 
thickness is 1 200 m. In the southern Karoo, the succession is incomplete yet the 
Karoo strata are up to 4 000 m thick. Here the upper parts of the succession have 
been removed by denudation that may have begun as long ago as the late 
Triassic, and is continuing today. Mainly physical weathering under semi-arid 
cljmatic conditions has laid bare large areas of fossil-bearing strata belonging to 
the Beaufort Group, providing palaeontologists with unlimited collecting grounds 
for the longest and most complete fossil record of therapsid reptiles in the world. 
1.1. LOCATION OF STUDY AREAS 
The Beaufort Group strata occur midway through the Karoo Sequence and, in 




FIG.l Regional stratigraphy and location of detailed study areas. 
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The Teekloof Formation, on which this study is based, is in the lower part of the 
Beaufort succession outcropping mainly in a prominent east-west trending, 
dolerite-capped, erosional escarpment between the towns of Graaff-Reinet 
(32 degrees S, 25 degrees E) and Sutherland (32 degrees S, 21 degrees E) in the 
southwestern Karoo (See Fig. 1). 
Three field areas were selected for this study, situated midway along this 
escarpment between the towns of Beaufort West and Fraserburg (Fig. 1) covering 
the continuous vertical exposures within· the Nuweveld escarpment as well as 
large planimetric exposures of flat-lying strata on top. They include the complete 
stratigraphic succession of the Teekloof Formation which is approximately 450 m 
in this part of the basin and covers an area large enough for the findings of this 
study to be representitive of the Teekloof Formation as a whole. 
1.2. PREVIOUS WORK, AIMS AND METHODS 
Before the discovery of uranium near Beaufort West in 1969, most of the 
research into depositional environments of the Beaufort Group had been 
conducted by palaeontologists. As far back as 1907, Robert Broom envisaged the 
large inland Karoo basin becoming silted-up by aggrading floodplains. Later, Du 
Toit (1918), Haughton (1919), Von Huene (1925), Case (1926), Colbert (1963) 
and Boonstra (1969) agreed that the mammal-like reptiles lived on, and were 
preserved in, muddy floodplain deposits. These workers did not identify the large 
lenticular sandstone bodies as fluvial channel de.posits. This observation was 
made by Johnson (1966) and Ryan (1967) and later published by Keyser (1970). 
The first palaeoecological observations of the Lower Beaufort were made by 
Hatton (1967), Keyser (1966, 1970) and Kitching (1977) but their main research 
interests remained palaeontological. 
Roussouw and De Villiers (1952) were the first to map the Lower Beaufort in the 
Merweville district and to describe a sandstone-rich interval, the "Poortjie 
sandstone", that later proved to be the main uranium-bearing strata in the area. 
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As part of their onshore petroleum exploration program, SOEKOR drilled 
several stratigraphic boreholes in the southwestern Karoo which proved 
invaluable for probing the depth of the Karoo sequence and the upper part of the 
Cape Supergroup in the southern Karoo Trough (Winter and Venter 1970). The 
presence of radioactive mineralization in the Lower Beaufort was first recorded 
in 1967 when thorium anomalies were encountered during routine radiometric 
logging of a SOEKOR borehole ncar Merweville. 
Between 1969 and 1979 the discovery of uraniferous outcrops in the Beaufort 
West area attracted exploration teams from the United States, Canada and South 
Africa. They located and prospected hundreds of uranium occurrences, mainly in 
the 300 km belt between Beaufort West and Sutherland. These companies 
provided a steady stream of subsurface information from their prospect drilling 
which promoted several research projects including the first sedimentary facies 
analyses of the Lower Beaufort strata (Turner 1975, 1978; Kubler, 1977; 
Pretorius, 1977; Stuart Williams, 1981). 
The need to understand the nature and genesis of the uranium mineralization 
resulted in detailed mineralogical investigations of the sandstones and their 
uranium ores (Moon, 1974; Von Backstrom, 1974, 1976; Ho Tun, 1979; Jakob, 
1979; Wallace and Van de Merwe, 1978, 1979). Significant uranium 
mineralization occurs mainly in the basal portions of high sinuosity channel 
sandstones in close association with carbonaceous debris. Therefore, the bulk of 
commercially-generated research during the post-1969 period was based on the 
larger sandstone bodies ( eg. Anderson and Fraenkel, 1979; Eddington and 
Harrison, 1979) and tended to ignore the rest of the sedimentary sequence 
comprising the volumetrically dominant, but economically non-viable, overbank 
mudrocks. 
During the period of intensive exploration, the Geological Survey of South Africa 
and the Atomic Energy Board, now Atomic Energy Corporation (AEC), were 
conducting special research projects in the southern Karoo to assess the strategic 
importance of the uranium discovery (Von Backstrom, 1974, 1976; Toens and Le 
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Roux, 1978; Le Roux eta!., 1979) and to investigate the mode of occurrence 
(Moon, 1974; Horowitz, 1976; Le Roux, 1982) and ore genesis (Martini, 1974; 
Jakob, 1979; Beeson, 1980) of the uranium. At the same time the Geological 
Survey undertook regional geochemical, airborne magnetic and radiometric 
surveys (Stettler, 1981, 1983, 1984a, 1984b) and regional geological mapping 
(Johnson and Keyser, 1979), although the published compilations became 
available only after much of the exploration activity had finished. Regional 
biostratigraphic work continued with a special project on the problem of 
basinwide mapping of stratigraphically equivalent strata to the uraniferous 
outcrops near Beaufort West (Keyser, 1977; Keyser and Smith, 1979). 
Some micropalaeontological and palynological studies were carried out but the 
lack of well-preserved specimens and the degree of regional metamorphism 
made the results inconclusive (Stapleton, 1975, 1977). 
Post-1979 research in the southwestern Karoo was still mainly based on uranium 
prospects but included much more outcrop data presented in two-dimensional 
cliff-section logs (Stear, 1980; Cole, 1980; Le Roux, 1985). These studies used a 
facies approach that included the mudrock sequences but relied upon the channel 
deposits for much of the hydrodynamic interpretation. Smith (1980, 1981) made 
the first attempt at a facies study of the overbank deposits and included the 
taphonomy of vertebrate fossils as an aid to hydrodynamic interpretations. 
McPherson and Germs ( 1979) presented some preliminary observations of the 
mudrock-hosted palaeopedogenic carbonate nodules of the Lower Beaufort but 
unfortunately they did not complete the study. 
Recent research on the Lower Beaufort strata of the southwestern Karoo 
includes an evaluation of the timing, nature and distribution of uranium 
mineralization in the Karoo Basin as a whole (Turner 1985), and an assessment 
of the role of roll-front type uranium mineralization in the channel sandstones of 
the Beaufort West area (Stuart Williams and Taylor, 1983). Cole (1986) has 
continued to investigate the distribution and genesis of molybdenum in the Lower 
Beaufort and its association with the uranium mineralization. Rubidge (1988), 
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Jordaan (1981, 1987) and Wickens (1984, 1987) are concentrating on the 
Beaufort/Ecca transition in the southwestern Karoo and its definition in 
palaeoenvironmental, palaeontological and lithological terms. Cole (1987) is also 
formulating a new lithostratigraphic scheme for the Beaufort Group based on 
three major fluvial systems that originated from different source areas. 
Smith ( 1987) described the morphology and depositional history of a large 
exhumed meanderbelt in the Beaufort West area and compared the calculated 
palaeohydrologic parameters with those of the modern Indo-Gangetic alluvial 
plain. In another paper Smith (1987a) presented evidence for burrowing activity 
by therapsid reptiles in the Lower Beaufort strata which proved to be strikingly 
similar to that of an ancestral beaver of Miocene age from North America. 
The purpose of this investigation is to improve our understanding of the 
palaeoenvironmental conditions that prevailed in the southwestern Karoo Basin 
whilst the Lower Beaufort Teekloof Formation sediments were accumulating and 
to make predictions as to their effect on the distribution of uranium ore in the 
succession. 
Three different fields or .sub-disciplines of earth sciences are involved in this 
study: fluvial sedimentology, palaeopedology and vertebrate taphonomy. Each 
discipline requires a different approach to fieldwork and favours different types 
of exposure but, wherever it was possible, data for all three topics were collected 
from the same outcrops. 
This study is modelled on the more recent work of Bown and Kraus (1981, 1981a, 
1987) and Kraus (i987) in the· Eocene Willwood Formation of Nebraska, and 
Behrensmeyer and Tauxe (1982) and Behrensmeyer (1987) in the Miocene 
Siwalik Group of northern Pakistan. These workers have successfully integrated 
traditional fluvial facies analysis with studies of vertebrate taphonomy and 
palaeosols to gain new insight into the time resolution of alluvial stratigraphy, the 
reconstruction of the ancient floodplain topography and the palaeoenvironmental 
conditions under which these sediments accumulated. 
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The field data on which this study is based were collected during the 1984 - 1987 
field seasons. The geological maps (Appendix Figs. 1, 2 and 3) were compiled 
from 1:50 000 aerial photographs supplied by the Trigonometrical Survey of 
South Africa. Topocadastral maps of the same scale provided a base on which to 
plot photogeological contacts in order to compensate for distortion and scale 
variation in the stereoscopic photographs. Details of lithologies and contacts 
were checkeci and mapped from ground observation. 
In the field, three times enlargements of the 1:50 000 photographs to a scale of 
approximately 1:16 500, provided an adequate base-plan for recording positional 
information such as section and fossil localities etc. Mapping and palaeocurrent 
readings on planimetric sandstone surfaces were recorded on 1:5 000 scale graph 
paper base-plans. Using a telescopic alidade and range rods, a rudimentary 100 
metre square grid was beaconed and flagged to provide local positional reference 
points. The grid was systematically walked to record palaeocurrent and 
sedimentological information of all outcrops encountered along the +/- 65 line 
kilometres. 
Selected cliff-section outcrops of both channel and interchannel facies were 
recorded either on two dimensional panel sections or 1 dimensional columnar 
logs. Some panel section base-plans were compiled from sequential photographs 
of the outcrop, others were documented directly onto scaled graph paper by 
continuously recording discontinuities and large scale structures between detailed 
vertical sections spaced every 25 m. Cliff sections were normally measured with a 
suspended tape measure. Some mudrock sections on non-vertical slopes involved 
the use of a graduated staff and abney level. 
Macrostratigraphic panel sections (Appendix Fig. 4), aimed at demonstrating the 
alluvial architecture of the major lithostratigraphic subdivisions of the Teekloof 
Formation, were constructed from regional photogeological reconnaissence 
followed up with detailed geological transects along drainage channels through 
the succession. 
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The taphonomic assessment of therapsid fossils located in the study areas 
involved a suite of observations and measurements that needed to be made on 
site, before the fossil was lifted, and which were recorded on especially prepared 
taphonomic data sheets (sec Appendix Fig. 23). Fossils found in cliff sections 
selected for microstratigraphic documentation were marked with spray-painted 
boulders so that their positions would be visible on the sequential black and 
white photographs. Fossils that were considered worthwhile preparing have been 
taken into the collections of the Department of Karoo Palaeontology of the 
South African Museum, others that were either too fragmentary or too badly 
weathered, were taphonomically assessed and left where they were found. 
The first part of this report puts the Tcekloof Formation into its global setting 
and presents what is known of the major tectono-climatic controls and broad 
depositional environments of the southern Karoo Basin. This is followed by a 
description of the various fluvial facies identified in the field areas with emphasis 
on three dimensional geometries of rock units and interpretation of sedimentary . 
processes. Detailed descriptions of palaeosol profiles in the floodplain facies are 
then presented and discussed with respect to palaeotopography and climate. The 
results of taphonomic analyses of some 1 000 therapsid fossils found in the study 
areas during the course of this research are reported within the context of the ' 
previously defined sedimentary facies. 
In the final chapters the results of these investigations are summarized and 
incorporated into a detailed palaeoenvironmental reconstruction of the Teekloof 
Formation. The possible role played by pedogenesis and channel bank vegetation 
in the localization of uranium within the channel sandstones is discussed. 
Some of the findings of this research have already been published, while others 
are still in press. Following is a list of these publications, parts of which are 
reproduced in this report. 
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Smith, R.M.H., 1987, Morphology and depositional history of exhumed 
Permian point-bars in the southwestern Karoo, South Africa. Jour. 
Sed. Petrology, 51, p.19-29. 
Smith, R.M.H., 1987, Helical burrow casts of therapsid origin from the 
Beaufort Group (Permian) of South Africa. Palaeogeog. 
Palaeoclimatol. Palaeoecol., 60, p. 155-170. 
Smith, R.M.H., (in press), A review of stratigraphy and sedimentary 
environments of the Karoo Basin of South Africa. In: Kogbe, C.A. and 
Lang, J. eds., Continental Deposits of Africa. Pergamon Press, Oxford. 
Smith, R.M.H., (in press), Alluvial paleosols and pedofacies sequences in 
the Permian Lower Beaufort of the southwestern Karoo Basin, South 
Africa. Jour. Sed. Petrology. 
1.3. PALAEOGEOGRAPHIC AND TECTONIC SETTING OF THE 
SOUTHERN KAROO BASIN 
"The tectonic framework of any particular basin of deposition and its source 
areas has a direct and major bearing on the quantity and quality of the sediments 
which accumulate in it" (Krumbein & Sloss, 1963). To fully understand the 
stratigraphy and sedimentary environments of a particular portion of basin-fill, in 
this case the Beaufort Group of the Karoo Basin, it is necessary to first view the 
evolution of the basin as a whole in its global conte~t. 
The Karoo Basin was originally part of southwestern Gondwana and was the 
largest of numerous separate or partly connected basins in this region that are 
now scattered upon the drifted continents of Africa, Antarctica and South 
America. Figures 2, 3 and 4 illustrate the changing palaeolatitudes of the 
Gondwanan continents and their major orogenic belts in relation to subsiding 
tectono-sedimentary terrains during the accumulation of the Karoo Supergroup 
and equivalents. 
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Rust (1975) noted that in the African fragment of Gondwana, broadly similar 
tectonic and sedimentary conditions operated essentially simultaneously over 
large areas, producing several basins which are very similar in character. He 
recognizes 2 such "tectono-sedimentary terrains" in southern Africa, the Karoo 
terrain and the Zambezian terrain. 
The Karoo terrain covers the southern African continent west of 25 degrees E 
and is characterized by basin and swell tectonics whereas the Zambezian terrain, 
extending over the eastern sector, comprises a series of disconnected yoked fault 
basins. The type Karoo Basin, the Kalahari or Botswana Basin, the Congo Basin 
and Etjo Basin make up the Karoo terrain and the Mid Zambezi, Lower 
Zambezi, Luangwa and East African Basins make up the Zambezian terrain. 
The intracratonic Ka.roo Basin in which this study is based originally covered a 
considerably larger area than the remnant 300 000 square km preserved in South 
Africa (see Fig. 2). It is made up of several tectonically defined sub units within 
two main troughs, an E-W trending southern Karoo Trough and a NE-SW 
trending Natal Trough. 
Although there is general unconformity between the Cape and Karoo 
Supergroups in South Africa the basin development was in fact a continuous 
process. These two main troughs had been active since the early Palaeozoic and 
were the result of incipient rifting along deep seated Pan-African· structural 
trends (Tankard eta/., 1982). Following deposition of the Cape Supergroup in the 
pre-Karoo basin there was a +/- 20 million year period of uplift and erosion. 
During this time this part of the Gondwanan supercontinent drifted into the 
southern polar regions (Fig. 2) resulting in a major glaciation at the end of the 
Carboniferous and the beginning of Karoo sedimentation (Dwyka Formation 
Fig. 5). 
After glaciation, an extensive shallow lake remained fed by large volumes of 
meltwater. Black clays and muds accumulated on the submerged glaciated 
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platform to the south under cool climatic conditions (Lower Ecca). Deformation 
of the most southerly rim of the basin during the initial stages of the Cape Fold 
Belt orogeny resulted in mountain ranges far to the south (Fig. 3). This 
deformation was probably caused by the subduction of the palaeo-Pacific plate 
beneath the Antarctic plate forming an alpine-type mountain chain along the 
southern margin of Gondwana (Fig. 3). Material derived from these mountains as 
well as from stable craton uplands to the west and north-east, was deposited on 
large deltas.that prograded into the Ecca Sea (Upper Ecca). Later, as the 
southern orogenic belt migrated northwards the prograding deltas coalesced to 
fill a major part of the basin after which fine-grained fluvial deposits of the 
Beaufort Group began to dominate the depository. During the early Triassic, 
intermittant tectonic pulses in the encroaching proto-Precordillerian orogenic 
belt caused coarse-grained debris fans (Katberg Sandstone and Molteno 
Formation) to prograde into the centre of the basin which was for the most part 
drained by fine-grained meanderbelts and semi-permanent lakes (Fig. 5). 
Following deposition of the Beaufort Group climatic aridification combined with 
a tectonically shortened, progressively shrinking basin, dominated the 
sedimentary regimes. Playa-lake and wadi type environments (Elliot Formation) 
finally gave way, by the Late Triassic, to a dune-sand dominated system (Clarens 
Formation, Fig. 5). By this time the northward migration of the Cape Fold Belt 
into the south of the Karoo Basin had reached its maximum and had truncated 
the southern margin of the basin (Fig. 4) throwing the incorporated lower Karoo 
strata into a series of tight E-W trending folds. Erosion of these newly uplifted 
areas resulted in the coarse-grained debris fans of the Katberg member and 
Molteno Formation. 
The Cape Fold Belt is reconstructed as part of a continuous orogenic belt 
extending the length of the southern margin of Gondwana, named by Du Toit 
(1937) as the Gondwanide Orogeny. Craddock (1975) links the Cape orogen to 
the Antarctic Ellsworth orogen based on similarities in deformation structures 
and granitic intrusives. 
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FIG.3 Geographic and tectonic setting of south-western Gondwana during the 
Late Permian.Continent configuration after Smith et.a/.(1981). 
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The mechanism by which collision-type folding of the Cape orogen could occur at 
least 1 000 km from the continental plate margin is problematic but may be 
attributed to flat-plate subduction (Lock, 1980; Nicholaysen 1985). If the palaeo-
Pacific oceanic crust had been subducted at a low angle beneath the Gondwanan 
plate it may have transferred the stresses of convergence through the smaller 
Falkland micro plate to the interior, forming the compressional Cape Fold Belt. 
Although the southern margin of the Karoo Basin has been tectonically 
shortened it is apparent from the tremendous thicknesses of Cape and Karoo 
strata in the southern Karoo Trough that this was the most rapidly subsiding 
depository in the basin. This subsidence is attributed by Tankard (1982) to 
abortive rifting along major crustal weaknesses during the early Palaeozoic. It is 
possible, however, that the northwardly migrating orogenic belt linked to the 
subduction of the palaeo-Pacific crust may have caused continued and gradually 
increasing subsidence in its foreland basin. This may have been brought about by 
a mechanism similar to that described by Walcott (1970) whereby crustal loading 
resulting from tectonic thrusting in the source areas causes isostatic subsidence 
that extends beyond the area of loading into the adjacent basin. Such a 
mechanism could also account for the apparent asymmetry in the infilling of the 
southern Karoo Trough. 
Within the Karoo tectono-sedimentary terrain (Rust 1975), north of the southern 
Karoo Trough, smaller partly interconnecting basins developed through 
subsidence, possibly as a result of mantle phase changes, sedimentary loading, or 
a lag in isostatic rebound after the Dwyka glaciation (Tankard eta!., 1982). 
Differential subsidence between these basins and the intervening stable ridges 
caused local variations in depositional style and rates of sediment accumulation. 
In the eastern part of the basin, within the Zambesian terrain, fault-bounded rifts 
and grabens created more restricted short-lived depositories that filled with 
locally derived, flysch-type deposits. 
Gradual climatic changes within the basin and its source areas imposed gradual 
but major changes on the style of Karoo sedimentation. During the course of its 
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infilling, the main Karoo Basin drifted from polar (70 degrees S) to tropical (30 
degrees S) latitudes passing through polar, cold temperate, warm temperate and 
warm desert climatic zones (Visser, in press). Superimposed on this general 
warming were global climatic fluctuations due in part to the presence or absence 
of ice caps, the orientation of the supercontinents in relation to atmospheric and 
oceanic circu.Iation patterns, sea level changes, and possibly cyclic changes in 
solar radiation (Frakes 1979). 
On a basinal scale these global climatic trends were probably modified by the 
continental setting of the Karoo Basin surrounded, as it was, by large land masses 
and a mountain range. This would have had a general meteorologic drying effect 
which may have been enhanced by a rain shadow caused by the southern 
mountain range interrupting the northward circulation of polar air (Visser, in 
press). 
1.4. STRATIGRAPHY OF THE LOWER B.EAUFORT IN THE 
SOUTHWESTERN KAROO BASIN 
1.4.1. Lithostratigraphy 
Regional lithostratigraphic subdivision of the Beaufort Group in the 
southwestern Karoo is difficult due to the general monotony of lithologies. The 
succession is made up of some 3 000 m of siltstone and mudstone with 
interbedded fine-grained sandstones. Stratigraphic correlation is hampered by 
the lack of continuous marker beds, the lenticular geometry of sandstone bodies, 
the extensive intrusion of the northern outcrop by dolerite sills and dykes and the 
complex structural deformation of the southern outcrop. 
The base of the Beaufort Group is transitional with the underlying Ecca Group 
·(Table 1 ). In the southern Karoo Trough the Ecca deltas made the transition 
from delta-top to alluvial plain environments before those of the northern and 
eastern margins of the Karoo Basin. This resulted in a basinwide diachroneity in 
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the contact between the upper Ecca beds and the lowermost Beaufort (Johnson, 
1966; Keyser et al., 1979; Jordaan, 1981). 
Debate continues as to the lithological criteria defining the base of the Beaufort 
Group within the Ecca/Beaufort transition. Initially Roussouw and De Villiers 
(1952) and Mountain (1964) used the first appearance of purple mudstone as a 
mappable definition of the base of Beaufort strata. Johnson (1966, 1976) found 
the purple mudstone criteria unusable in the eastern Cape and Natal where he 
defined the boundary on sandstone texture and thickness. Keyser and Smith 
(1979) concluded that the first occurrence of purple mudstone, although not 
always developed, is evidence of prolonged sub-aerial exposure of the floodplain 
and offers a recognizable indicator of Beaufort-type depositional environments. 
The present consensus, however, favours a boundary drawn at the top of the sub-
aqueous lower delta-plain deposits, coinciding with the interpreted 
"palaeoshoreline" (Rubidge, 1987). The overlying basal Beaufort beds are 
distinguished on various lithological and palaeontological criteria including the 
presence of non-transported therapsid fossils, mudcracks, raindrop impressions, 
gypsum rosettes, brown-weathering calcareous nodules and complete plant 
fossils, some in growth position (Rubidge, 1987). Palaeontologically, the base of 
the Beaufort Group is defined by the first occurrence of mammal-like reptile 
fossils. The occurrence of therapsids in beds mapped as Ecca (Barry, 1970; 
Rubidge et al., 1983; Rubidge 1984, 1985) have all recently been re-assigned to 
Beaufort Group strata (Rubidge, 1987, 1988). 
The top of the Beaufort Group was defined by Du Toit (1954), and remains 
today, as the base of the "first glittering sandstone" of the Molteno Formation. 
The "glittering" effect is caused by quartz overgrowths in the pore spaces of these 
medium-to coarse-grained continuous sandstone sheets. 
Rogers (1905) arbitrarily subdivided the Beaufort Group rocks into lower, middle 
and upper stages and, even though this was officially rejected by S.A.C.S. (1976), 
the term "Lower Beaufort" is still widely used today. Later Du Toit ·(1954) 
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described the top of the middle stage consisting of a thick feldspathic sandstone 
(later named the Katberg Sandstone Formation by Johnson (1966)) and referred 
to the overlying strata as the "Burghersdorp Beds" (later converted to 
Burgersdorp Formation by Johnson (1966)). 
In 1976 the South African committee for stratigraphy accepted Johnson's (1976) 
twofold division of the Beaufort Group into a lower Adelaide Subgroup 
(previously Lower Beaufort) and an upper Tarkastad Subgroup (previously 
Middle and Upper Beaufort), the boundary between the two being defined by the 
base of the Katberg Sandstone Formation. 
Working in the western part of the southern Karoo Trough (west of 26 degrees 
E), Keyser and Smith (1979) proposed a twofold division of the Adelaide 
Subgroup, a lower Abrahamskraal Formation and an upper Tcekloof Formation 
(Table 1). The distinction between these formations was based on a range of 
criteria including sandstone/mudrock ratios, mudstone colour, presence of 
"chert" bands, nature of calcareous nodular material and the geometry, texture 
and organic content of the channel sandstones. 
Turner (1978) divided the Adelaide Subgroup into three superimposed 
sedimentary facies associations representing a gradual reduction in fluvial energy, 
with a transition from low-sinuosity (Ecca/Beaufort transition) to high sinuosity 
(Abrahamskraal Formation), and finally floodplain dominated sedimentation of 
the Teekloof Formation. 
The Teekloof Formation attains a maximum thickness of 1 000 m, thinning 
considerably toward the northern limb of the southern Karoo Trough (Fig. 7) and 
eastwards where it grades laterally into the Balfour Formation (Keyser and 
Smith, 1979). The succession is dominated by green, grey and maroon mudrocks 
with thin but extensive laterally- accreted channel-sandstone bodies. Spectacular 
point-bar topography is displayed on the top of some exhumed sandstones 
(Kubler, 1977; Smith, 1987), illustrating highly sinuous palaeochannel· patterns. 
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TABLE 1 Stratigraphy of the Karoo Basin. Vertebrate biozones after Keyser and 











accretion topography in these point-bars is interpreted as evidence for a "flashy" 
discharge regime (Stear, 1978, 1983; Smith, 1981, 1987; Turner, 1984). 
Recognition of ephemeral stream sedimentation and playa-type gypsum 
precipitation (Keyser, 1966; Stear, 1978) indicates semi-arid climatic conditions 
during Teekloof accumulation. This interpretation is supported by the mode of 
occurrence and distribution of palaeopedogenic carbonates (McPherson and 
Germs, 1979; Smith, 1980, 1981) which are comparable to Quaternary caliche 
formed under warm to hot mean annual temperatures (16 - 20 degrees C) with 
highly seasonal rainfall in the 100- 500 mm range (Goudie, 1973). 
The base of the Teekloof Formation, as mapped by the Geological Survey of 
South Africa on the 1:250 000 scale 3220 Sutherland and 3222 Beaufort West 
geological maps, co-incides with the base of an arenaceous member known as the 
Poortjie Sandstone Member (see Fig. 1). Roussouw and De Villiers (1952) first 
recognized and mapped this +/- 60 m thick succession which contains a much 
higher proportion of sandstones than the strata above and below. This. interval 
has since been the subject of intensive exploration following the discovery of 
significant uranium mineralization within the thicker channel deposits. 
In the southwestern Karoo, the Teekloof Formation has an informal and strictly 
local stratigraphic nomenclature based on sandstone-rich and sandstone-poor 
stratigraphic intervals (Turner, 1979, Fig. 6). Lithostratigraphically the 400 m 
succession covered in all three study areas lies in the lower half of the Teekloof 
Formation and spans the lower boundary with the Abrahamskraal Formation 
(see Fig. 7). From the Poortjie Sandstone or "Paalhuis member" the section 
passes upwards through the predominantly argillaceous "Hoedemaker member", 
the arenaceous "Oukloof member" and the lower part of a mudrock dominated 
"Steenkampsberg member" (sec Fig. 6). 
Palaeocurrent analyses indicate that within the southwestern Karoo Basin there 
were three main provenance areas during the accumulation of the Adelaide 
Subgroup - a southeasterly, southwesterly and west-northwesterly (Cole, D.I., 
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sandstone bodies totalling 50 - 300 m thick separated by predominantly mudrock 
intervals (Fig. 7 and Appendix Fig. 4). These are described as fining-upward 
megacycles by Visser and Dukas (1979) and Stear (1980) and it is these that have 
given rise to the informal stratigraphic scheme described above. Cole recognizes 
six packages in the southeast and southwest systems and only one in the west-
north-west system restricted to the northern limb of the southern Karoo Trough. 
The study areas lie within the south-westerly sourced system and include portions 
of two such fining-upward megacycles (Fig. 7). 
. .:~ 
1.4.2. Biostratigraphy 
The mudrocks of the Lower Beaufort contain abundant fossilized skeletons of 
therapsid reptiles or so called mammal-like reptiles. The latter term refers to 
their intermediate phylogenetic position between reptiles and the first mammals: 
The whole therapsid group became extinct worldwide at the end of the Triassic 
and are, therefore, only known from their fossilized skeletons, footprints, burrows 
etc. By far the richest therapsid-bearing beds in the world are those of the 
southwestern Karoo which contain hundreds of species belonging to five major 
taxonomic groups, namely: Dinocephalia; Dicynodontia; Gorgonopsia; 
Therocephalia; Cynodontia. Less common are the primitive cotylosaurs such as 
EunotosauruS , Pareiasaurus and Owenetta, and flat-headed amphibians such as 
Rhinesuchus.Very rare components of the fossil fauna include scaloposaurs and 
dromosaurs, small therapsids of uncertain affinity, and millerettids, a problematic 
group of small cotylosaurs. Freshwater fish (Atherstonia sp) and non-marine 
bivalves (Palaeomutela sp) are also found in these rocks in restricted areas. 
There is a general paucity of fossilized plants in the Teekloof Formation that can 
be explained only by preservation failure because root traces are very common. 
Those that have been preserved include impressions of equisetalean stems and 
leaves (Schizoneura and Phyllotheca), small Glossopteris leaves and silicified tree 
trunks (Dadoxylon). 
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The abundance and variety of mammal-like reptile fossils has attracted the 
attention of several stratigraphic palaeontologists over the past century. Seeley 
(1892) was the first to propose a lower "Zone of Parieasaurs", a middle "Zone of 
Dicynodonts" and an upper "Zone of specialized Theriodonts". In 1909, Broom 
introduced his zonal scheme which was generally accepted until 1970, when it was 
revised by Kitching. 
Broom's (1909) zones were linked to Rogers' (1905) stages as follows:-
Cynognathus Zone ) Upper Stage ) 
Procolpphqn Zone ) ) 
) 
Lystrosaurus Zone ) Middle Stage ) Beaufort Series 
) 
Cistecephalus Zone ) ) 
Endothiodon Zone ) Lower Stage ) 
Tapinocephalus Zone ) ) 
Kitching (1970) found Procolophon in strata containing the zone fossil 
Lystrosaurus, t~us proving it to be unusable as a range-zone fossil. He also proved _ 
that the stratigraphic ranges of Endothiodon and Cistecephalus overlapped, 
leading him to reject the Enthothiodon Zone. Kitching's (1970) revision of the 
Beaufort Group biozonation is as follows:-
Cynognathus Zone ) Upper Beaufort 
Lystrosaurus Zone ) Middle Beaufort 
Daptocephalus Zone ) 
Cistecephalus Zone ) Lower Beaufort 








In 1979, Keyser and Smith proposed a new biozonation scheme for the Lower 
Beaufort (Adelaide Subgroup). They applied the concept of faunal assemblages 
to their collection of some 2 500 therapsid fossils from the southwestern Karoo 
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(west of 24 degrees E) and were able to produce a workable biozonation as 
follows:-
Dicynodon/Whaitsia Assemblage Zone 
Aulacephalodon/Cistecephalus Assemblage Zone 
Tropidostoma/Endothiodon Assemblage Zone 
Pristerognathus/Diictodon Assemblage Zone 
Dinocephalian Assemblage Zone 
The relationships between the current biostratigraphic and lithostratigraphic 
schemes for the Lower Beaufort west of 26 degrees E, are summarized in Table 
1. Biostratigraphically, the succession covered by the study areas ranges from the 
upper part of the Pristerognathus/Diictodon Assemblage Zone, through the 
Tropidostoma/Endothiodon Assemblage and the Aulacephaldon/Cistecephalus 
Assemblage Zone into the lower parts of the Dicynodon/Whaitsia Assemblage 
Zone. 
A total of 940 therapsid fossils were found in the study areas during the course of 
this study. These are plotted onto the detailed biozonation maps included in the 
Appendix Figs.'l9, 20 and 21. All the fossils collected have been accessioned by 
the South African Museum, Cape Town (SAM numbers). Lists of field 
identifications and locality details of each fossil are included in Appendix Fig. 23. 
2. FLUVIAL FACIES ANALYSIS 
2.1. DEFINITIONS 
Modern usage of the term "facies" by clastic sedimentologists has led to much 
argument as to its definition. It has, therefore, become necessary to clarify the 
facies definition that is being adopted for a particular study as well as the 
methods by which the facies are analysed. 
The facies definition adopted for this study is that proposed by De Raaf et al., 
(1965) as 
"a lithologically, structurally or organically distinguishable rock unit 
detectable in the field". 
The facies analysis involves the description and classification of the facies making 
up any body of sediment followed by the interpretation of the processes and 
environments of deposition in terms of a facies model. The type of facies model 
depends on the scale or level of facies analysis (Anderton, 1983). This study 
includes several scales of facies analysis from the individual bedforms or 
pedogenic horizons (centimetre scale), through cliff section documentation of 
channels ( decametre scale) to three-dimensional analysis of meanderbelts 
(kilometre scale) and finally regional documentation of alluvial architecture on a 
scale of lO's of kilometres. Table 2 summarizes the techniques used for each level 
of facies documentation as well as their main interprative parameters. 
The multidimensional facies analysis used in this study is similar to the type of 
sedimentological studies initiated by Allen (1983) and later described and 
demonstrated by Miall ( 1985 and 1988) as "architectural element analysis". In this 
analysis, two and three dimensional outcrops are dissected into their componant 
sedimentation units or "clements" (Miall, 1985) at several different scales or 
I CONTINUOUS TANGENTIAL I CLIFF SECTION EXHUMED 3D SANDSTONE TYPE OF ANALYSIS I REGIONAL-2D SECTIONS-2D I EXPOSURES-2D EXPOSURES I I 
I I 
APPROXIMATE SCALES OF I I 
FIELD MEASUREMENT I 26KM x 0,6Km 900m x lOrn I 200m x 25m 65Km x 3Km x O,OlKm 
I I 
I I 
TECHNIQUES OF FIELD I l. Photogeological 1. Continuously recorded! l. Bounding surfaces l. Photogeological l. 
DOCUMENTATION OF FACIES! interpretation of graphic logs along I sketched from interpretation of 
AND FACIES SEQUENCES I stereoscopic aerial stream bed and bank sequential large scale aerial 
I photography exposures photographs photographs 
I 
I 2. Series of parallel 2. Detailed vertical 2. Field mapping of 
I transects through sections measured sandstone surface 
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I I 
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I I logging of selected 
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I I 
I I 
MAIN INTERPRETIVE I 1. 1st Order cycles 1. 2nd Order cycles l. Architectura 1 I l. Palaeochannel 1. 
PARAMETERS I element analysis of I morphology and 
I 2. Sandstone to shale 2. Channel facies sandstones I migration behaviour 
I ratios associations I 
I 2. latera 1 facies I 2. Quantitative 
I 3. Sandstone geometries, 3. Interchannel facies relationships of I palaeohydraulics of 2. 
I "stacking" and associations channel and I trunk channels 
I connectedness floodplain sequences I 
I I 
I 4. Regional basin 3. Palaeoenvironmental I 
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I I 
TABLE2 Scales, techniques and interpretive parameters of the facies analyses used in this study 
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hierarchies separated by different orders of bounding surfaces (Allen, 1983; 
Miall, 1988). Miall (1985) describes eight basic elements, one or more of which 
are common to all rivers. These include channels, gravel bars and bedforms, 
sandy bedforms, cross-bedded compound bars, lateral accretion deposits, 
sediment gravity flow deposits, laminated sand sheets and overbank fines. He 
promotes the use of this method of analysis which avoids preconceptions about 
channel morphology and fluvial style by encouraging the user to make a locally 
developed palaeoenvironmental summary. 
The facies nomenclature used in this study is interpretative, summarizing the 
environment of deposition of a certain rock unit. Facies that consistently occur in 
juxtaposition or close association with each other are grouped under a larger 
scale interpretative epithet as "facies associations". Smaller scale features within 
the facies may warrant recognition as discrete "sub-facies" which are also given an 
interpretative epithet. The hierachy of interpretative facies nomenclature used in 
this study is given in Table 3. 
Individual facies interpretations are based on available lithological, 
palaeontological and sedimentological evidence of the rock unit itself, although 
not excluding the fact that the unit is part of an uninterrupted sedimentary 
sequence. Thus interpretations of successive facies must be supportive of each 
other within the overall palaeoenvironmental setting. Emphasis is laid on direct 
deductions of processes of sedimentation from textures and sedimentary 
structures. Because individual facies have not been lifted out of their field context 
the descriptions include documentation of the facies sequences in which they 
occur. There is, therefore, no statistical analysis of facies sequences included in 
this study. 
Previous facies analyses of the Lower Beaufort have adopted an unbalanced 
facies subdivision between channel and overbank deposits. This is because the 
channel sandstones contain uranium mineralization as well as a range of visible 
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TABLE 3 The hierachy of facies nomenclature used in this study. 
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(1977) and Cole (1979) both conducted Markov chain-analysis on the Lower 
Beaufort, the former with five channel sandstone facies and two overbank facies, 
the latter with nine sandstone to two mudrock lithofacies. In both field areas the 
ratio of sandstone to mudrock is between 1:4 and 1:6. 
One of the aims of the present facies analysis is to present a more well-balanced 
facies distribution between the channel sandstone bodies and the much thicker 
intervals of floodplain fines. 
2.2. CHANNEL FACIES ASSOCIATION 
Within the study areas there are many laterally continuous sandstone outcrops 
ranging in thickness from 3 m - 20 m (see Appendix maps 1, 2 and 3). All are 
essentially fine-grained but display a range of geometries and a variety of internal 
structures. The association of sedimentary facies within these thicker, laterally 
continuous sandstone bodies is attributed to the transport and deposition of 
sediment by a confined, unidirectional, channelized flow. The sandstone bodies 
are enveloped in voluminous mudrocks, the bulk of which were deposited by 
unconfined flow upon a flat floodplain surface and are collectively grouped into 
the interchannel facies association. 
The sandstone bodies that make up the channel facies association are the 
preserved coarse fraction of sediments laid down within the confines of ancient 
meandering rivers and have the following diagnostic characteristics -
1. A sharp basal ~ontact, usually erosional, overlain by sandstone and 
sometimes intraformationally derived conglomerate. 
2. A >2 m thick sandstone body with very minor mudrock layers, 
displaying a suite of structures reflecting its deposition in a 
unidirectional water current of fluctuating velocity. 
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3. An irregular upward transition of sandstone intercalations and textural 
gradations into the overlying mudrocks. 
The channel sandstones in the study areas can be divided into two architectural 
types based on their gross geometry. The distinction is made primarily on the 
presence or absence of extensive internal erosion surfaces which are equivalent 
to the 4th order bounding surfaces of Miall (1988) and are readily observed in 
cliff sections. 
Channel sandstones that range from 4 m to 8 m thick are commonly "single 
storied" and of simple sandstone geometry containing no extensive internal 
discontinuity surfaces. Larger sandstone bodies, ranging from 10 to 25 metres in 
thickness, are invariably of "multistoried" or compound geometry made up of 2 to 
4 erosively contacted simple channel sandstones "stacked" on top of each other. 
Although this is an obvious criterion for defining these two architectural types as 
different facies, as has been done in the past (Smith, 1980), it is regarded as a 
reflection of channel behaviour rather than a significant difference in 
depositional style and, as such, this distinction is not regarded as appropriate for 
the present facies breakdown. Nevertheless, the following description of channel 
facies includes field examples from both simple and compound channel 
sandstones. 
The locations of planimetric exposures of channel sandstones in the study area 
are shown in Figure 1. Two of these, the Reiersvlei and Lecukloof sandstones 
have been documented in detail as three-dimensional examples of the channel 
facies association. A continuous two dimensional cliff section exposure through a 
multistoried channel sandstone, the Waterval sandstone, was documented 
previously (Smith, 1981) and is presented here both as an example of this 
architectural type and as an·'illustration of the complex nature of the upper 
transition from channel into interchannel sequences. 
The extent of the Reiersvlci and Leeukloof planimetric exposures is shown on the 
geological map of the Reicrsvlci study area (Appendix Fig. 1). Although these 
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exposures are now separate, they lie on the same stratigraphic horizon on 
adjoining farms and are so similar in composition and structure that they may be 
confidently regarded as having originally been part of the same 
palaeomeanderbelt. For ease of reference, both these outcrops are called the 
Reiersvlei Sandstone. 
The channel sandstones of the study area are made up of two sedimentary facies 
which are interpreted as having accumulated within the confines of a 
meanderbelt as laterally accreted point-bar deposits and vertically accreted 
channel-fill deposits respectively .. 
2.2.1. Point-bar Deposits 
The Reiersvlei Sandstone is a single-storied, sheetlike sandstone body (by the 
definitions of Friend (1983) and Bridge (1985)), the bulk of which accumulated 
on the inner bank of a migrating river meander as point-bar deposits, the 
remainder accumulating during and after abandonment as channel-fill. Figures 8 
and 9 contain photogeological interpretations of two portions of the Reiersvlei 
Sandstone showing the accretion topography of nine consecutive point-bars which 
are clearly and continuously separated by the abandoned channel-fill deposits. 
The point-bar deposits are composed of fine-grained to medium-grained, 
moderately sorted, arkosic wacke with carbonate cement. In plan, they form· 
crescent-shaped sandstone bodies covered with an irregular pattern of 
concentrically disposed "accretionary ridges" (Edwards et al., 1983) that tend to 
converge on the downcurrent portions of the point-bars and become 
progressively more splayed toward the meander apices (see Figs. 8 and 9). On the 
eroded surfaces these "accretion ridges" are low-relief (0.5 m) linear outcrops of . 
thinly bedded, bioturbated, dirty, fine-grained sandstone (Fig. 10) with 
intercalated maroon and grey burrowed siltstone. The sandstone beds, being 
more resistant, outcrop for several lO's of metres along a curved strike, dipping 
gently (16- 20 degrees) toward the adjacent channel-fill. Palaeocurrent directions 
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Vertical aerial photograph and photo-interpretation of the Reiersvlei Sandstone on Ryers Valley 401 and 
Waterfall 398 (See Fig. 1) showing four consecutive point-bar surfaces with "accretion ridges", abandoned 
channel-fill and crevasse-splay. The orientation of the crevasse-splay relative to point-bar 2 implies a north-
easterly palaeoflow which is confirmed by the palaeocurrent readings. 
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FIG. 9 
base of Leeukloof sandstone 
crevasse splay 
accretion topography of point bars 




Vertical aerial photograph and photo-interpretation of the Rcicrsvlci Sandstone on Lccukloof 402 (Sec Fig. 1) 
showing the point-bars of five consecutive meanders and associated crevasse lobes. Narrow "shoestring" 
sandstones of former distributary channels that have been exhumed from the interchannel deposits arc also 
visible on this farm. 
FIG. 10 (A) Bioturbated, ripple cross-laminated, "muddy" sandstone capping one 
of the "accretion ridges" on the Reiersvlci Sandstone. 
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(B) Denuded sinuous-crested ripple lalilination ("rib and furrow") 
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Palaeocurrent analysis of the Reiersvlei sandstone on Ryers 
Valley/Waterfall. Solid lines represent sandstone scarps, dotted lines 
delimit low mounds. The rose diagram, summarizing palaeocurrent 
measurements of the entire outcrop (excluding crevasse-splay), shows a 
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INTERPOLATED COURSE Of ABANDONED 
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0 km 
/ RIPPLE CROS5-LAMINATION 
~ TROUGH CROSS·BEDDING 
e LOCATION OF CLIFF SECTIONS 
Palaeocurrent analysis of the Reiersvlei Sandstone on Leeukloof. The 
rose diagram, summarizing palaeocurrent measurements of the entire 
outcrop (excluding crevasse-splay and "shoestring" sandstones) gives a 
vector mean of 024 degrees. 
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ridges closely follow the strike of the outcrop, although in places, especially at the 
apex of point-bars, there is an "obliquity" (Edwards et al., 1983) of up to 36 
degrees (see Reiersvlei point-bars 1 and 2 of Fig. 11 and Leeukloof point-bars 3 
and 4 of Fig. 12). 
Measured vertical and cliff sections through the remnant point-bar coarse-
member on Leeukloof (Fig. 13a and b) and Reiersvlei (Fig 14b and c) show the 
generalized upward transitions from a basal scour surface to intraformational 
mudrock pebble conglomerate to medium-scale trough cross-bedded sandstone 
to ripple cross-laminated sandstone (often climbing) grading into, and out of, 
horizontally laminated or structureless, fine-grained sandstone. The upper parts 
of the Reiersvlei sandstone appears to have been locally re-worked, as shown by 
the erosively-based trough cross-bedded units occurring at the top of both 
sections on Reiersvlei. The nature and localization of this reworking suggests 
contemporaneous chute-channel activity although post-burial erosion by a small 
"shoestring" channel in the overlying floodplain deposits as on Leeukloof PB4 
(Fig. 9) may have been responsible. 
The basal erosion surface of the point-bar deposits is generally flat with isolated 
shallow troughs and "runnels" up to 0.5 m deep (Leeukloof section A of Fig. 14) 
which are often filled with intraformational mudrock pebble conglomerate. The 
conglomerates form a 10 - 50 em thick discontinuous sheet over the erosion 
surface a·nd are generally clast-supported becoming matrix-supported only at the 
upward transition into trough cross-bedded sandstone where rip-up clasts are 
common. Intraclasts composed of oblate mudrock pebbles (up to 10 em longest 
diam.), brecciated mudrock flakes, small calcareous glaebules of pedogenic origin 
and isolated abraded bone fragments are set in a matrix of dirty, medium-grained 
sandstone. This matrix material also occurs as pebble free, plane-bedded 
biconvex lenses above, below, and within the conglomerate layers. No extraneous 
clasts have been recorded in the study areas. 
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Graphic logs of 5 vertical sections through the Reiersvlei Sandstone. 
Localities A-E are shown in figure 8. 
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LEGEND TO LEEUKLOOF CLIFF SECTIONS 
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Four panel sections of cliff exposures of the Reiersvlei Sandstone on 
Leeukloof. Localities A-D are shown in figure 12. The box in section B 
shows the position of figure 17 and the arrow in section D indicates the 





Medium-scale troughs in the overlying unit are wide (3- 10m) and shallow (0.3-
1 m) and up to 30 m long. Most commonly, their preserved width/depth ratios 
are between 8:1 and 10:1 and width/length ratios range from 1:3- 1:4.5. They are 
filled with coarsely-laminated, medium-grained sandstone in concave foresets 
inclined at their steepest between 15 and 25 degrees. The arcuate bedding planes 
are commonly plastered with disseminated carbonaceous fragments, scattered 
mudrock pebbles and/or a single layer of mudrock chip breccia. This imparts a 
distinctive "flaggy" outcrop pattern in cliff sections that highlights the trough-cross 
bedding (Fig. 15). The 2 - 5 mm thick laminae within the arcuate foreset units are 
imparted by a generally "dirtier" purple-coloured sandstone alternating with 
"cleaner" buff-coloured sandstone. The laminae are composed of imbricated 
platey carbonaceous and micaceous fragments and a relatively higher 
concentration of opaque heavy minerals (e.g. magnetite). Most of the troughs 
have been truncated to form erosively-bound stacked sets up to 1 m thick. These 
sets grade laterally and vertically into horizontally laminated and climbing-ripple 
cross-laminated fine-grained sandstone (see Fig. 13b). Horizontally laminated 
sandstone is compositionally similar to the trough cross-bedded sandstone with 
laminae defined in the same manner. Bedding planes are commonly clear of 
mudrock pebbles although in the isolated instances that they do occur, current 
crescents are often formed around them, thus providing a readily recordable 
current azimuth for the ubiquitous parting lineation (Fig. 16). 
Ripple and ripple-drift cross-laminated sandstone is a common sedimentary unit 
within the middle to upper parts of the preserved coarse member of the point-bar 
deposits. In fresh outcrops it is possible to trace individual laminae from 
horizontal into an in-drift ripple trend (Fig. 17) and back into horizontal again 
( eg. Fig 13a, b and Fig. 14b ). The angle of climb of these ripples ip.creases 
gradually from the horizontal to approximately 30 degrees before flattening out 
rapidly or being truncated by the base of the succeeding beds. The gross 
geometry of the ripple and climbing-ripple units in the mid and upper outcrop 
( eg. Fig. 13b) appears to define single asymmetrical bar forms up to 1 m high and 
5 m wide by 20 m long with arcuate crests orientated perpendicular to 
palaeoflow. Their position and orientation within the point-bar deposits suggests 
that they may represent preserved scroll-bars. 
FIG. 15 
FIG.16 
General view of a Reiersvlei Sandstone cliff section showing a thick 
trough-cross bedded unit at the base. 
Close-up of a current crescent in horizontally laminated sandstone from 
Leeukloof section D (see Fig. 14). Shallow, high-velocity laminar flow 
froin the top towards the bottom was interrupted by an embedded mud 
pebble that caused local turbulence and scouring of the sand bed around 
the pebble and deposition of a "tail" on its leeward side. 
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FIG. 17 Horizontally-laminated sandstone passing upward into ripple drift cross-
laminated sandstone. These are common sedimentary structures in the 
mid point-bar sequences. This example was taken from Leeukloof cliff 
section B (see Fig. 14). 
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The upper part of the point-bar coarse member is composed of several beds of 
horizontally laminated, ripple cross-laminated and structureless fine-grained 
sandstone (Fig. 13a, b). Unfortunately, due to their inter-digitation with overlying 
mudrocks, these beds are rarely exhumed intact. For this reason they are best 
studied in steep cliff sections on valley walls such as the Waterval sandstone (Fig. 
18 and Appendix Fig. 5) and in fresh stream bed exposures (Appendix Fig. 6). 
A detail of the exposure at metre 1700 (see Appendix Fig. 6) of the Leeu River 
stream bed transect is shown in Figure 19. The flanks of three point-bar ridges 
and intervening swales display rippled surfaces. Straight, sinuous-crested, double-
crested, planed-off and interference ripples are all found on these surfaces. At 
this exposure the ridge crests and the sandstone surfaces beneath the swale-fills 
are generally smooth. One of the swale floor surfaces displays numerous sand 
volcanoes of various diameters but all of approximately the same height (Figs. 20 
and 21). Some invertebrate trails have been obliterated by the extruded sand 
whilst others travel over them. All the volcanoes on this surface have been gently 
scoured by a 1 em deep unidirectional sheet flow forming distinctive terracettes 
and downstream "tails" of sand. 
The upper point-bar deposits are transitional both lithologically and 
sedimentologically with the overlying channel bank/levee deposits making the 
demarcation of an exact boundary fairly arbitrary. They are characterized by a 
series of sandstone wedges that "peel-off" the top of the main sandstone body 
(Fig. 18) at angles of between 10 and 30 degrees into top-stratum mudrocks. The 
thin sandstone beds have a sharp upper contact but often have a poorly-defined 
gradational basal contact with the intervening siltstone. In this respect they may 
be regarded as small(+/- 1 m) coarsening-upward sequences. (Appendix Fig. 5, 
Fig. 19). Palaeosurfaces arc preserved on the upper contact of these sandstone 
wedges displaying an array of sedimentary and biogenic structures including 
straight and sinous-crested small .current ripples, sand-filled desiccation cracks 
and, more rarely, run-off rills with numerous vertical and horizontal worm 
burrows (Planolites sp.) similar to those observed in the "accretion ridges" on top 
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Cliff section of Waterval sandstone (section E-F of Appendix Fig. 5B), a multistoricd high sinuosity channel 
sandstone. From the top of the offlapping portion of unit 2 (unaffected by the re-working of unit 3), several thin 
sandstone wedges interdigitate at relatively high angles with top-stratum mudrocks. The bases of these thin beds 
arc continuous with low-angle lateral accretion discontinuities that extend to the base of the coarse member. It 
is the eroded "stubs" of these sandstone wedges that impart the "accretion ridge" topography to the surface of the 












DETAILED PANEL SECTION FROM LEEU RIVER TRANSECT 
WITH PALAEOENVIROMENTAL INTERPRETATION. 
~ MUDROCK PEBBLE CONGLOMERATE 
bOd DESICCATION CRACKS 
FIG. 19 
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E3 RIPPLED SURFACE 
~ INVERTEBRATE BURROWS 
Detail from metre 1 500 - 1 800 of the Leeu River transect, shown in Appendix Fig. 6, with a 
palaeoenvironmental interpretation. PFB = Proximal floodbasin deposits, LPB = Lower point-bar, MPB = Mid 
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Reworked sand volcanoes on a swale floor exposed in the Lee4 River 
bed at metre 1, 700 showing downstream projecting "tails". 
Close-up of a sand volcano showing the terracette and tail caused by re-




The Waterval cliff section exposure (Fig. 18) clearly shows the upper contact of 
these sandstone wedges to be continuous with inclined scour surfaces that extend 
at a fairly low angle through the point-bar sandstone to the basal erosion surface. 
These are interpreted as lateral accretion surfaces representing hiatuses in point-
bar sedimentation. Similar surfaces are documented in the Reiersvlei sandstone 
cliff sections ( eg. Fig. 13a, b) where they dissect the sandstone body at an angle of 
approximately 10 degrees and can be traced- over a distance of up 225 m. In this 
case the "peeled-off" sandstone inter-digitations with the overbank mudrocks 
have been severely denuded leaving only the eroded stubs as remnant accretion 
ridges. The outcrop between accretion ridges is mostly obscured by recent 
alluvium but in cliff section exposures this material can be seen to comprise a 
distinctive horizontally laminated "dirty" sandstone with numerous vertical 
burrows (see Fig. 13a, b), silty partings and mudcracks. In stream bed exposures 
along the Leeu River similar sequences, exposed in fresh outcrops, show 
complicated upward and lateral relationships that are summarized in Figure 19. 
It is concluded, from field evidence, that the "accretion ridges" on the upper 
surface of the Reiersvlei sandstone are associated with lateral accretion surfaces 
but do not depict more than a very eroded remnant of the original point-bar 
ridges. 
A very similar sequence of point-bar deposits displaying much more steeply 
dipping lateral accretion surfaces (inclined stratificatio!l of Thomas et al. 1987) is 
shown in the Dunedin cliff section of Appendix Figure 6. The main difference 
between the Dunedin and Reiersvlei fluvial systems was one of scale: the 
Dunedin channels were considerably narrower and shallower and may be 
regarded as a smaller 2nd order drainage system that flanked the major 
meanderbel ts. 
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2.2.2. Channel-fill Deposits 
On the Reiersvlei sandstone surface channel-fill deposits form a continuous low 
mound, approximately 250 m wide by +/- 2 m high, following the curved margin 
of each point-bar (Figs. 8 and 9). The lower parts of the channel-fill sequences 
are similar to the lower point-bar deposits. The basal erosion surface has a low 
profile and is overlain, in places, with clast-supported mudstone pebble 
conglomerate. These give way vertically and laterally to horizontally-laminated, 
trough cross-bedded and massive sandstone with isolated ripped-up mudrock 
clasts. In the centre of section 13c a ncar-complete longitudinal section through a 
trough is preserved. It is some 20 m long and 0.5 m deep. In some places ( eg. Fig. 
14d) the sandstone has become thixotropic resulting in deformed laminae. This 
process may also be responsible for forming the massive sandstone units. 
The upper portion of the channel-fill coarse member is composed of fine-grained 
sandstone with a "flagstone" outcrop pattern imparted by numerous sharply 
bounded thin planar beds of ripple cross-laminated sandstone, separated by thin 
maroon siltstone or mudstone veneers (Fig. 13a, d, e and Fig. 14c, d). Numerous 
invertebrate burrows vertically penetrate the sandstone layers and laterally 
exploit the mud-rich laminae. 
Around the apex of each meander the lower trough cross-bedded unit becomes 
thicker and. progressively coarser from the concave to convex side, where it forms 
sharply defined 2 m high scarps (Fig. 22). Cliff sections measured on the meander 
apices (Fig. 14d, e) are dominated by trough cross-bedded sandstone with only 
minor "flaggy" sandstone units, whereas the latter dominates the channel-fill of 
straight stretches (Fig. 14d). Rib and furrow palaeocurrent readings taken along 
the channel-fill mounds of the Reiersvlei sandstone closely parallel the outcrop 
margin and clearly demonstrate the original flow patterns (Figs 11 and 12). Along 
the straight channel stretch between PB2 and PB3 of Figure 14 the channel-fill 
deposits contain prominent, slightly sinuous ridges of medium-grained massive 
sandstone resembling mid-channel, longitudinal bar forms. 
FIG. 22 
\ 
A view along the exhumed channel-fill deposits that form a low 
sandstone scarp at the edge of point-bar 3 on Leeukloof (see Fig. 9). 
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Channel-fill deposits of the Waterval sandstone cliff sections show a similar scale 
and composition to those of the Reiersvlei sandstone, although large scale 
conformable channel-fill bedding is in evidence (Appendix Fig. 5). Channel-fill 
sandstone making up these conformably layered units is predominantly 
structureless becoming ripple cross-laminated towards the top where rippled 
surfaces are preserved beneath greenish mudstone veneers. Channel-fill deposits 
of the lower of the two superimposed channel sandstones that make up the 
Waterval sandstone end abruptly, with an almost vertical contact, against 
mudrocks of the interchannel facies association (Appendix Fig. 5). Palaeocurrent 
readings support the interpretation that this represents the concave cut-bank 
immediately prior to final abandonment of the meander. Corroborative evidence 
for this interpretation is the presence of rotationally slumped mudrock blocks in 
the cut-bank section that are similar to those described by Turnbull et al. (1966), 
Nami and Leeder (1978, p. 434) and Puigdefabregas and Van Vleit (1978, p.475). 
Conformable bedding is also a feature of the channel-fill deposits of the Dunedin 
L1 section (Appendix Fig. 7) although on a much smaller scale (preserved 
channel widths +/- 50 m). In this outcrop the lateral accretion surfaces in the 
point-bar deposits are only 50- 75 m long and dip more steeply (25- 30 degrees) 
towards the channel-fill than those of the Waterval and Reiersvlei sandstones. 
2.2.3. Hydrodynamic Interpretation of Point-bar and Channel-fill Deposits 
Morphological, textural and sedimentological characteristics of both point-bar 
and channel-fill facies of the channel facies association reflect episodic, flood-
dominated sedimentation. Episodic sedimentation is evidenced by the irregular 
spacing of point-bar accretion ridges o.n the Reiersvlei sandstone surface as well 
as the uneven, scoured bases of lateral accretion units ("bundles" of 
Puigdefabregas, 1973) exposed in the Waterval sections. The continuity of 
inclined and scoured accretion surfaces that extend to the base of the sandstone 
\ 
unit, is well demonstrated in the Dunedin and Waterval cliff sections. This is 
interpreted as evidence of large discharge fluctuations (Puidgefabregas, 1973; 
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Puigdefabregas and Van Vleit, 1978; McCabe, 1978) and possibly periods when 
flow ceased altogether (Stear, 1980). 
Catastrophic overtopping and breaching of the channel banks is clearly evidenced 
on the Reiersvlei outcrop by the exhumed crevasse-splay sandstones emanating 
from the apex of meander 2 of Figure 11 and PB3 of Figure 12. This sandstone, 
which will be described in more detail with the interchannel floodplain facies 
association, has similar geometry and textural characteristics to modern 
ephemeral-stream sand sheets described by McKee eta/. (1967) and Sneh (1983). 
Flood dominated sedimentation is also evidenced in the relatively large 
proportion of horizontally-laminated sandstone and trough cross-bedding in the 
lateral accretion units. These structures reflect upper flow regime conditions 
typical of flood stage sedimentation on the lower and middle point-bar (Allen, 
1963). The uneven scoured surfaces on which the lateral accretion units 
accumulated are evidence of the rapid increase in flow velocities, prior to 
sedimentation, during rising and peak flood stages (Friend eta!., 1979; Shepherd, 
1987). 
The convex surface profile of the larger Reiersvlei point-bars sloped 
progressively more steeply towards the water's edge from near horizontal on top 
to approximately 15 degrees at the margins. Smaller meander systems such as the 
Waterval and Dunedin sandstone had generally steeper "slip-off" slopes of up to . 
30 degrees. 
Individual accretion units are interpreted as having accumulated in the manner 
described by Jackson (1976b) whereby sinuous-crested bars that normally travel 
round the bends in the thalweg are, during flood events, "beached" on the 
downstream side of the point-bar. 
The pattern of accretion ridges on the eroded Reiersvlei sandstone surface 
closely resemble Lewin's (1978, fig. 1) contour map of a modern meander in the 
Rheidol River in Wales, especially in the convergence of irregularly spaced, 
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gently curved point-bar ridges on the downstream margin of the point-bar as well 
as the presence of "large elongate linguoid bar forms" on the active channel bed. 
Preservation of the latter is, according to Lewin (1978), a consequence of "flashy" 
discharge where normal flow conditions are incapable of significantly modifying 
peak-flood mid-channel bars. The irregularity of the Reiersvlei accretion ridges, 
when contrasted with the periodic ridge and swale corrugations figured by 
Padgett and Ehrlich (1976) and Nami (1976), suggests that the Reiersvlei 
meanders had a jerky migration behaviour with correspondingly intermittent 
point.:.bar accretion. 
Purkait (1983) compared sediment-transport directional structures on the surface 
of modern ephemeral-stream point-bars with water flow directions in the 
adjacent channel. He found that azimuths of small current-ripple trends on the 
point-bar surface are nearly parallel to water flow directions in the adjacent 
channel and, if preserved, would be reliable palaeocurrent indicators. Despite the 
much larger scale of the Reiersvlei system, the patterns of current directions 
determined from sinuous-crested ripples (rib and furrow structure) on the 
Reiersvlei point-bars are closely comparable to those of the Usri river point-bars 
in India (Purkait, 1983- his figs. 2a and 2b). 
The composition and distribution of mudrock-pebble conglomerates within the 
lower point-bar and channel-fill deposits is comparable to that of thalweg gravels 
in many modern meandering river systems eg. Mississippi (Fisk, 1944), Wabash 
(Jackson, 1976), Beatton (Nanson, 1980) and South Esk (Bridge and Jarvis, 1976, 
1982). They are derived from the erosion of semi-consolidated clay-rich alluvium 
making up the bed and banks of the river channel mainly through the mechanism 
of undercutting and collapse of the outer bank· around, and immediately 
downstream from, the apex of the meander (Jackson, 1981; Plint, 1986). 
The Teekloof channel conglomerates commonly contain consolidated calcareous 
glaebules (up to 5 em diameter) that were originally formed in soil profiles on the 
channel banks and subsequently collapsed into the thalweg. Sarkar (1988) used 
the presence of reworked unabraded peloids in channel-lag conglomerates as 
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evidence for contemporaneous caliche development in floodplain deposits that 
had not otherwise been preserved in the succession. In the Teekloof Formation, 
however, there are abundant similar nodules in the interchannel deposits to 
substantiate their floodplain origin. 
Jackson (1981) recorded the lithological and textural changes in bed sediments 
around several meanders of a muddy fine-grained river (Little Sugar River) in 
Winsconsin. Cohesive silt pebbles were shown io accumulate within thalweg 
scour pools on the river bed, particularly in the thalweg crossovers and near cut-
banks. In areas of migrating ripples, the clasts were concentrated into the ripple 
troughs. The distribution of mudrock conglomerate in the Teekloof sandstones, 
being mainly confinpd to erosive troughs in the basal surface, is in accordance 
with the interpretation that they were locally derived from cut-bank collapse and 
accumulated in thalweg scour pools on the river bed to be buried initially by 
migrating sandwaves and eventually by the expanding inner bank point-bar. 
The poorly-sorted horizontally-laminated sandstone forming the matrix and clast-
free lenses within the conglomerates may have accumulated from a succession of 
migrating, low-amplitude sandwaves similar to those described by Smith (1971) 
and McBride et al. (1975). Alternatively, they simply represent upper-flow regime 
plane-bed conditions where laminar flow conditions have winnowed the sandy· 
bed to leave a thin traction carpet of imbricated heavy minerals that now form 
the "dirty" laminae (Frostick and Reid, 1977). 
Current crescents around isolated mudrock pebbles in these plane-bedded 
sandstones (Fig. 21) support the upper flow regime interpretation. Pebble scours 
are common in modern flash-flood ephemeral stream deposits (Picard and High, 
1973) and Billi and Tacconi ( 1985) noted that widespread deposits of 
horizontally-laminated sand with pebble scours is characteristic of flash-flood 
sedimentation in ephemeral streams of North Somalia. 
The distribution of trough cross-bedding in the lower to middle parts of the point-
bar sandstone varies with position around the meander. On sections upstream of 
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a bend (Fig.l4a) it is less common than on sections downstream of the meander 
apex (Fig.14b). Within the Reiersvlei channel-fill deposits, troughs are larger and 
more common on the outer edge of bends (Fig.l4c) than on the inner bank 
(Fig.14d). Large and medium scale trough cross-bedding is i'nterpreted as 
resulting from the downstream migration of dunes of various ·wavelengths and 
amplitudes with lunate (or crescentic) crests (Allen, 1963; Williams, 1968; 
Coleman, 1969; Jackson, 1976 b). On a sandy streambed, with turbulent boundary 
conditions, trough cross-strata may result from the burial of large elongate spoon-
shaped scours (pool and riffle surfaces) by subaqueous sandwaves (Harms and 
Fahnestock, 1965). Such troughs may be scoured out by streaming vortices in the 
thalweg during rising flood stages or by turbulence caused by flow separation in 
the lee of an advancing dune (Bridge and Jarvis, 1982). 
By inference, therefore, it appears that the dunes migrating around the Reiersvlei 
meanders were larger on the outer channel bed than on the inner side reflecting 
deeper water depths and increased flow velocities in the thalweg. A similar 
distribution of bedforms has been documented in Mississippi River point-bars by 
Hayes (1985). He noted that the water depth was mainly determined by 
variations in scour and infilling of a channel bed that was made up of several 
orders of superposed dunes which, in general, increased in size and complexity 
from inner to outer bank. The inner bend dunes were laterally continuous and 
sinuous crested, whereas thalweg dunes were larger, solitary and lunate. Such a 
bedform distribution may well explain the abundant trough cross-bedded 
sandstone in the lower parts of the point-:-bar accretion units and channel-fill 
deposits of the Teekloof channel sandstones. 
Ripple and ripple-drift cross-lamination is the commonest structure in the upper 
parts of the Teekloof point-bar accretion units. It is formed by the migration of 
ripples under changing velocity/sediment load conditions most commonly 
associated with rising and waning flood cycles (McKee eta/., 1967; Jopling and 
Walker, 1968; Nanson, 1980). The vertical and lateral gradation of horizontal 
lamination into sinusoidal (in-phase) and climbing (in-drift) ripple cross-
lamination is present in the upper point-bar coarse member of the Reiersvlei, 
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Waterval and Dunedin sandstones. This sequence is often scoured by trough 
cross-stratification (see Fig. 14b) that passes upwards into horizontally laminated 
sandstone. 
During waning flood, ripples form on the upper parts of the subaqueous point-
bar and begin to migrate. Further deceleration of flow leads to increased 
suspended load sedimentation which causes the ripples to accrete on both lee and 
stoss sides but continue to migrate thus forming climbing or in-drift ripple cross-
laminations. At even slower velocities there is no downstream migration and with 
continued sedimentatio~ there is complete preservation of both lee and stoss 
sides to form sinusoidal, in-phase ripple cross-laminae. 
At peak flood discharge, the helical vortex of maximum velocity that normally 
flows on the outside of the bend becomes distorted and may switch to a straighter 
route across the face of the submerged point-bar (Jackson, 1976a) causing 
sinuous-crested dunes to migrate over this part of the bed leaving behind a layer 
of trough cross-bedded sand. 
Under a flash-flood hydraulic regime the rapid waning of flow velocities 
combined with falling water-levels may cause the last sinuous dune forms to be 
"stranded" in the upper mid-bar position (Jackson, 1976b). The arcuate bar-forms 
preserved on top of Leeukloof cliff sections 14a and 14b are interpreted as 
sinuous-crested dunes that became "beached" during bankfull discharge on the 
upper mid-point-bar. During waning flood, the thalweg reverts back to its normal 
position on the outside of the ·meander, leaving the stranded dune surface to be 
modified by small current ripples. The angle of "obliquity" of the bar form to the 
prevailing current will determine the direction of these small ripples. Modern 
· studies have shown there to be a tendency for the ripple trends on either side of 
point-bar ridges to converge on the downstream end (Jackson, 1976b; Dietrich et 
aL, 1979; Nanson, 1980). These have been termed "swept ripples" by Allen (1968) 
and are interpreted as having given rise to the convergent rib and furrow 
palaeocurrent directions on some of the arcuate ridges on the Reiersvlei 
sandstone surface ( eg. Fig. 11 PBI). 
I 
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The prominent lateral accretion bedding displayed by the upper point-bar 
deposits of the Waterval sandstone is an alternation of sandstone and mudrock 
lithologies and may be more aptly described as cosets of inclined heterolithic 
stratification (Thomas, 1987) as opposed to the traditional epsilon cross-
stratification of Allen (1965). These beds are interpreted as having accumulated 
on the upper levels of a point-bar, especially on the downstream side, within 
slackwater pools or sloughs between sandy point-bar ridges. Figure 19 
demonstrates the geometry and sedimentary characteristics of the upper point-
bar deposits. Each small (1 m thick) coarsening-upward unit begins above, and 
terminates at, a sharp non-deposition surface that continues downwards into the 
lower point-bar sequence. This. overall coarsening-upward trend records the 
upward and bankward building of the sandy point-bar ridge into the intervening 
slough during successive bankfull flows (Nanson, 1980). The rare occurrence of 
preserved sand volcanoes on the surface of a slough-base sandstone suggests that 
organic detritus had collected in these slack-water "ditches" and began to 
decompose before being rapidly buried with a sand layer introduced during a 
subsequent flood. This is in accordance with the observation of Fisk (1944) that 
floating debris was invariably trapped in the swales during waning flood. As the 
meander migrated these ridges and swales were further removed from the 
channel and became draped with overbank silts and muds which gradually built 
up to form natural levees (Fisk, 1944). 
A similar sequence of mud-rich lateral accretion units is described by Jackson 
(1981) from the Little Sugar River in Winsconsin where the basal coarse-member 
of the point-bar deposits comprise only a quarter of the total thickness of 
laterally-accreted strata. Thus, it is possible that the Reiersvlei sandstone 
represents only the more resistant coarse-member of a muddy fine-grained 
meanderbelt and the upper heterolithic accretion units that have been removed 
may have been two to three times as thick. 
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2.3. INTERCHANNEL FACIES ASSOCIATION 
At least 80 percent of the Teekloof Formation strata are composed of 
superficially monotonous successions of drab grey and greenish siltstone with 
interbedded thin ( <3 m) tabular sheets of fine-grained grey to buff-coloured 
sandstone and minor dark grey or maroon-coloured mudstones. These are the 
interchannel or overbank mudrocks that host the palaeontological wealth of the 
succession. They contain the fossilized skeletons of mammal-like reptiles, 
pareiasaurs and other, rarer anapsid reptiles, and amphibians. Traces of 
vertebrate activity recorded in the study areas include bone-rich regurgitates, 
coprolites of both carnivorous and herbivorous origin, natural casts of 
underground burrows and preserved trackways. 
The mudrock intervals contain evidence of pedogenic modification of the 
alluvium in the numerous horizons of calcareous nodules, rhizocretions and root 
moulds. The palaeosols are the subject of a more detailed study that is presented 
later in this report. Other minor lithologies that occur sporadically in these 
mudrocks include thin discontinuous "chert" lenses and thin green mudstone 
layers of probable tuffaceous origin. The "chert" lenses contain traction current 
structures and invertebrate borings suggesting that a single siltstone bed has been 
preferentially silicified. 
Within the study areas, channel sandstone ledges cap fairly continuous exposures 
of interchannel mudrocks. Most of these cliff sections have been searched for 
fossils (see Appendix Figs. 19, 20 and 21). Three large clean mudrock exposures 
were recorded on microstratigraphic panel sections namely Dunedin, Leeukloof 
and Wilgeboskloof panel sections (Appendix Figs. 7, 8 and 9). Eight others have 
been logged and recorded in detailed columnar sections (Appendix Figs. 11 to 
18). Whilst recording these data, particular attention was paid to vertical and 
lateral facies relationships as well as to the occurrence and taphonomy of 
vertebrate fossils and the nature and extent of palaeopedogenesis. 
Three distinct overbank or interchannel facies and four subfacies are recognized 
in the interchannel intervals of the Lower Beaufort (Table 3). These facies arc 
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interpreted as having accumulated on the lowland areas between meanderbelt 
ridges, mainly by the settling-out of fine-grained sediments from floodwaters that 
periodically spilled over the banks of the main channels. Their distinction is due 
to a combination of lithologic, sedimentologic, taphonomic and pedogenic 
differences attributed to their position in the interchannel depository and, in 
particular, to the distance away from the major meanderbelts. 
The lithological and sedimentological characteristics of the interchannel facies 
and their subfacies are described below. Succeeding chapters include descriptions 
of the palaeosols and vertebrate taphonorpy of these facies. 
2.3.1. Channel Bank/Levee Facies 
Channel bank deposits comprise 1 - 3 metre thick sequences of 
sandstone/siltstone couplets or bedscts (Bridge, 1983), each in the order of 5 -
10 em thick. Extensive internal scour surfaces are a distinguishing feature of these 
deposits, the geometry of which is used to distinguish between inner-bank levee 
and outer-bank levee deposits. 
The channel b-ank sequences as a whole follow a general fining-upward trend 
whereby the siltstone component of the couplets becomes dominant over the 
sandier portion in the upper parts of the sequence before passing into fissile silty-
mudstone beds. Crevasse-splay and crevasse channel deposits commonly truncate 
the channel bank sequences, especially in outer bank subfacies. Calcareous 
nodules occur in horizons within these deposits. Tliey are usually smooth 
surfaced, isolated and oblate and become more common in the upper parts of the 
sequence. Therapsid fossils are common to abundant in restricted parts of 
channel bank exposures, otherwise they, are generally rare. 
The inner- and outer-bank deposits are lithologically similar. Their distinction is 
based mainly on the topography of their internal scour surfaces and bedding 
planes as well as their stratigraphic position with respect to channel facies. 
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2.3.1.1. Inner-bank levee subfacies : description 
The inner-bank deposits overlie point-bar sandstones and are composed of up to 
3 metres of thinly-bedded sandstone/siltstone couplets with characteristic 
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undulating or "swaley" bedding planes and, in places, prominent internal erosion 
surfaces with a stepped or "terraced" topography. 
Figure 19 is a detailed panel section from the Leeu River transect shown in 
Appendix Figure 6 that illustrates the nature of the transition from upper point-
bar facies into the overlying inner-bank levee deposits. The boundary between 
the two facies is sharp on top of the protruding accretion ridges but becomes 
diffuse or gradational in the mudrock filled swales. Because these two facies are 
so closely inter-related, it is difficult to define a lithological boundary between 
them. In this sequence the boundary is drawn by interpolating an undulating 
contact between the convex upper surfaces of point-bar ridges and the flat-to-
concave top of mudrock-filled swales thus excluding the sandier swale-fill from 
the inner-bank subfacies. 
The characteristic undulating bedding planes of the inner bank levee deposits are 
a direct reflection of the underlying point-bar topography. The 
sandstone/siltstone couplets drape the accretion ridges and swales with only a 
slight increase in bed thickness in the depressions. Thus it appears that the inner 
bank levee deposits maintained a corrugated surface topography long after the 
original point-bar ridges had been buried. 
Figure 19 illustrates another diagnostic feature of inner bank levee deposits, 
namely high angle internal erosion surfaces. This particular style of discordant 
bedding is manifest in erosively-based +/- 30 em thick lenses of fine-grained, 
ripple cross-laminated silty-sandstone bedded at angles up to 35 degrees from 
horizontal (see Fig. 23). Successive sandstone/siltstone couplets lie conformably 
on the sloping upper surface of the sandstone. Although these sandstone lenses 
FIG. 23 
FIG. 25 
Inner-bank levee deposits showing a sandstone lens bedded at a high 
angle discordantly cutting the horizontally bedded mudrocks beneath 
with successive sandstone/siltstone couplets lying conformably on its 
sloping upper surface. Person for scale. 
An exhumed inner bank levee sandstone surface on the farm 
Vaalkoppies on the Beaufort West commonage. A detailed plan of this 
surface is included in Appendix Fig. 10. Note the oscillation ripples and 
tool marks superimposed on the primary ripples that were formed under 
a unidirectional flow from right to left. The shape and orientation of the 
tool marks suggests that they were made by floating vegetation. Field of 
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Striated groove cast on the underside of an inner bank sandstone lens. 
Matchbox 5 em long. 
Close-up of a tool mark on the Vaalkoppies levee surface. Note the 
striations on the cut edge of the notch. The rill marks indicate that the 
palaeoslope was down to the left. Scale bar 2 em. 
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overlie a concave erosion surface, they do not have channel-shaped profiles. The 
erosion surface continues beyond the sandstone lens as a inconspicuous low-
profile disconformity in the swaley bedding before it again steps-up and is again 
overlain by a sandstone lens bedded at a high angle. Thus the internal erosion 
surfaces within the inner bank levee deposits appear to have a characteristic 
stepped or "terraced" topography on which coarser material is deposited or 
preferentially preserved only on the steeper slopes. 
Striated groove-casts and load-casts are commonly preserved as sole structures 
on the sand lenses (Fig. 24) and are generally aligned parallel to dip suggesting 
that there has been some post-depositional downslope slipping and slumping. 
The upper surface of the high angle bedded sand lenses in the study areas display 
a variety of structures such as current ripples, prod, skip and brush marks, rill 
marks, falling water-level marks and invertebrate tracks and trails. 
Markings on the surface of an inner-bank levee sandstone exposed in the 
Beaufort West Commonage (see Fig. 25) were mapped in detail on a 50 em grid. 
' A compilation of this is included in Appendix Figure 10. The cross-cutting 
relationships of various sedimentary, erosive and biogenic structures on this 
surface record a sequence of events that probably took place during a single 
overbank flood, resulting in deposition, sculpturing and eventual burial of the 
levee sand lens. The 15 em thick sandstone is bedded at approximately 20 
degrees from horizontal and occurs within a sequence of alternating lenticular 
sandstones and siltstones approximately 0.7 m above the undulating top of a 2m 
thick channel sandstone. Appendix figure 10 shows the obliquity of straight-
crested ripples on this surface formed in a unidirectional current that was 
possibly also responsible for eroding the linear "notch" into the existing levee 
deposits along which the sand body was deposited. 
The sandstone lens has a concavo-convex cross-sectional profile and is elongate 
along the primary palaeoflow direction. In several places, the ripple crests have 
been scoured, brushed and prodded by floating debris to form a series of lipped 
FIG. 27 
FIG. 28 
One of the mysterious bilobcd mcniscoid trails on the Vaalkoppies 
sandstone that appear to have been made by the crawling or furrowing 
behaviour of a bilaterally symmetrical animal moving from the lower 
submerged to upper exposed part of the levee surface. These trails may 
have been made by lungfish. Scale bar 10 em . 
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Pairs of sinusoidal grooves on the Vaalkoppies surface arc attributed to 
scour by the caudal and pectoral fins of fish. Dendritic run-off rills arc 
developed in most of the prima1y ripple troughs. As flow coalesced, the 
resultant scour built small sand bars that encouraged the flow to overtop 
the crests into the downslope ripple troughs. Scale bar 2 em. 
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prod-marks and linear grooves, most of which are parallel to the direction of 
primary flow (see Appendix Fig. 10 and Fig. 26). As flow waned, the water-level 
dropped slowly at first allowing a series of oscillation ripples, with crests parallel 
to the strike of the sand body, to be formed at the waters edge (Fig. 25). By this 
time, vermiform invertebrates burrowed through the sand layer from beneath and 
emerged onto the thin mud veneer that had begun to settle onto the surface. 
Three mysterious meniscoid traces are displayed on this surface that appear to. 
have been made by crawling or furrowing behaviour of a bilaterally symmetrical 
animal, possibly a lungfish (Fig. 27). Pairs of sinusoidal grooves on the surface 
(Undichnus) are attributed to scour by the ventral and caudal fins of fish 
swimming in shallow water (Fig. 28). The final scupturing event took place during 
emergence of the surface after the water level dropped more rapidly. Expelled 
interstitial water ran downslope, following the primary ripple troughs, forming 
dendritic rills. At several points along each of the more obliquely-oriented ripple 
troughs, the run-off flow became strong enough to overtop the retaining ripple 
crest and continue down the adjacent trough (Fig. 28). 
The lack of desiccation cracks on this surface indicates that its emergence was 
short-lived, possibly only a matter of hours before another flood surge raised the 
water-level again and deposited the overlying layer of silt. 
2.3.1.2. Outer bank levee subfacies : description 
Sedimentological logs of the interchannel strata show that levee-type sequences 
with similar sandstone/siltstone couplets, of comparable thickness may be 
encountered two or three times in a single interchannel section ( eg. Appendix 
Fig. 11 ). These sequences are interpreted as outer-bank levee deposits laid down 
on the concave banks of large meandering rivers. The main sedimentological 
differences between the outer bank levee deposits and the previously described 
inner bank facies are that they are not associated with upper point-bar deposits, 
they do not display wavy or "swaley" bedding and their internal scour surfaces are 
much smoother and non-terraced. They do, however, contain isolated channel-
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shaped scours up to 10 m wide and 2 m deep, conformably filled with 
sandstone/siltstone couplets and interpreted as crevasse channel-fills (Appendix 
Fig. 11). 
Outer bank levee deposits in the Leeukloof panel section (sections b and c of 
Appendix Fig. 8) contain two low-profile scoured surfaces, each overlain by a thin 
layer or several lenses of fine-grained sandstone containing invertebrate burrows 
and possible root moulds. These sandstones commonly grade upwards into flat-
bedded massive green siltstone. This is followed by a series of 20 - 30 em thick 
greenish sandstone/siltstone alternations before passing into more thinly-bedded 
fissile dark reddish-brown silty mudstone. 
Therapsid fossils are locally common in these deposits and are invariably peri-
mineralized with smooth-surfaced calcareous nodular material. In the Leeukloof 
section there is a concentration of fossils in association with the basal scour 
surfaces of the outer-bank levee deposits (Appendix Fig. 8). These fossils and 
their modes of occurrence are described more fully later in this report. 
The outer-bank levee sequences are commonly terminated by the base of 
laterally continuous, tabular, thin (0.4 m) fine-grained sheet sandstone bodies 
that are interpreted as crevasse-splay deposits. Sandstone-filled mudcracks are 
often. preserved as sole structures on the sharp, but mostly non-erosive basal 
surfaces of these sandstones. The upper contacts are usually sharp and commonly 
rippled or covered with polygonal desiccation cracks. Rarely, the upper 
boundaries are gradational with overlying mudrocks. A more detailed description 
of the crevasse-splay sandstones follows in the next section where they are 
included as a subfacies of the proximal floodplain facies. 
Crevasse channel-fills contain more siltstone and mudstone than sandstone and 
are recognizable in cliff sections by their 'U'-shaped conformable or parallel 
bedding overlying an irregular erosion surface (see Appendix Fig. 11). The lower 
p~rt of the channel-fill contains fine-grained burrowed sandstone lenses, the 
upper parts consist of thinner sandstone/siltstone alternations which are almost 
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horizontally bedded and identical to the overlying strata. Large irregularly-
shaped calcareous nodules containing root moulds and worm burrow casts are 
developed in the upper portion of the crevasse channel-fill. 
The exhumed crevasse-splay sandstone that appears to have emanated from the 
apex of point-bar 2 of the Reiersvlei sandstone (see Fig. 8) is no longer in 
lithological continuity with the nearby channel-fill deposits. The outer-bank levee 
deposits that contained the crevasse channel-fill have been completely removed. 
This suggests that the crevasse channel-fill lithology was either predominantly 
mudrock or at least not arenaceous enough to resist erosion. The conformably-
bedded sandstone lenses would have collapsed and disintegrated as the 
supporting mudrocks were denuded. Thus the lithology and bedding 
characteristics of crevasse chanJ!el-fills may actually promote more rapid 
weathering once they are exposed. 
2.3.2. Hydrodynamic Interpretation of Channel Bank Deposits 
The sediments, sequences and structures of the channel bank facies are similar to 
those described from the levees of modern floodplains. ( eg. Fisk, 1944; Allen, 
1965; McKee et. al, 1967; Coleman, 1969; Singh, 1972; Ray, 1976; Nanson, 1980; 
Farrell, 1987). The basic increment of sedimentation on both concave and convex 
banks of the ancient meanders consisted of a fining-upward sand to silt flood 
couplet that ranged in thickness, after compaction, from 2 - 30 em. It was 
deposited on a surface that had previously been scoured and, in places, eroded. 
The couplets were capped with a veneer of clay-rich mud which is now only 
patchily preserved, having survived the extended periods of sub-aerial 
desiccation, bioturbation, plant colonization and pedogenesis that followed each 
flood episode. 
The basic sandstone/siltstone couplets or bedsets (Bridge, 1984) are interpreted 
as having been rapidly deposited during a single, short-lived flood event mainly 
by vertical accretion from unconfined sheet flow spilling over the channel banks. 
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The textural fining reflects a relatively rapid change in flow regime as the flood 
subsided. Decelerating flow velocities, decreasing water depths and a rapid fall-
off in the amount of bedload supplied to the levees from the main channel, all 
contribute to the sudden switch from traction load dominated (sand) to 
suspension load dominated (silt) sedimentation on the channel banks (Pizzuto, 
1987). 
Another basic sedimentary feature of levee deposits, apart from the fluctuating 
hydrodynamic conditions during deposition, is the steadily decreasing rate of 
sedimentation with increasing distance from the main channel. This is due to the 
fact that the principal channels are the main suppliers of sediment and that the 
capacity for overbank flow to transport this sediment is first exceeded in the 
channel bank areas at the point where flow becomes unconfined. As a result, 
accumulations of sediment are thicker on the banks than further into the 
floodbasin and natural levees are formed. 
Pulsatory waning of floodwaters is evidenced by the intermittant emergence of 
sand bars deposited during rising flood stages along notches eroded into the 
inner-bank levee surface. The preservation of ripple and ripple-drift cross-
lamination in the thicker silty-sand lenses suggests that the coarser levee 
materials were rapdily deposited under upper lower-flow regime conditions 
(McKee, 1966; Ray, 1976). The greenish siltstones and reddish-brown mudstones 
of the levee deposits have no discernable sedimentary structures. This possibly 
resulted from the rapid "dumping" of suspended sediment when formerly 
channelized floodwaters lost competence as they spilled over the levee surface 
(Ray, 1976). In addition, the passage of the muddier, more organic-rich strata 
through the gut of sediment ingesting worms, and their physical disruption by 
invertebrate burrowers and plant roots may have completely obliterated primary 
structures in levee deposits. Farrell (1987) noted that primary stratification in the 
upper parts of sand/mud flood rhythmites that make up the Mississippi River 
levees, is invariably obliterated by biogenic and pedogenic overprinting. 
The "swaley" bedding that characterizes the inner bank levee deposits of the 
Teekloof Formation is well documented from modern high sinuosity rivers such 
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as the Mississippi (Fisk, 1944), the Ore (Nilsson and Martvall, 1972) and the 
Beattoh (Nanson, 1980). Nanson (1980) noted that the point-bar accretion ridge 
topography was perpetuated through an overlying succession of over 2 m of 
essentially vertically accreted overbank deposits in the Beatton River of British 
Colombia. He concluded that ridge and swale topography was probably 
maintained by secondary currents generated on either side of the scroll bar 
during floods. These currents tend to converge downstream and towards the crest 
and, in doing so, they redistribute some of the swale sediments towards the ridge, 
thus maintaining its relief. 
Because the vertically accreted bar-top levee deposits are so closely associated 
with the laterally accreted point-bars several studies of contemporary river 
deposits have included them within the channel facies as "a vertical component of 
lateral accretion" (Nanson, 1980; Jackson, 1981; Ray, 1976; Singh, 1972). Facies 
analysts of ancient fluvial deposits, however, have tended to group these strata 
with the overbank or floodplain deposits not only on lithological grounds, but 
also on recognition of their vertical accretion characteristics ( eg. Moody-Stuart, 
1966; Leeder, 1973; Graham, 1975; Fielding, 1986). 
The present facies study recognizes that the inner bank levee deposits are a 
sedimentologically defined unit but accepts that they arc transitional both 
spatially and hydraulically between channel and overbank depositories. For ease 
of description, a lower boundary has been defined between the ridge and swale 
corrugated surface of the upper point-bar and the overlying inner bank levee 
subfacies. The former is allocated to the channel facies association and the latter 
to the interchannel facies association. 
Apart from "swaley" bedding, the inner bank levee deposits are also characterized 
by stepped or "terraced" internal erosion surfaces overlain, in places, by discrete 
lenticular sandstones. Similar discrete local lenticular masses of channel-type 
pervious sands occur in the topstratum deposits of the Mississippi floodplain 
(Fisk, 1944). They are especially prevalent in the downstream portion of a bend 
where they merge with upper point-bar deposits. 
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Palaeosurfaces preserved on top of the levee sandstone lenses confirm that 
sudden changes in hydraulic regime took place during their formation and that 
they were temporarily exposed during waning flood stage. They also bear 
evidence of tool marks that could only have been made by floating vegetation: 
Modern levees are usually well vegetated and following a flood event they arc 
often littered with driftwood and leaves, especially in the swales (Fisk, 1944). It is 
likely that floating vegetation was stranded high up on the point-bars and levees 
of the Teekloof rivers too, but extended periods of sub-aerial exposure prevented 
its preservation. 
The "stepped" erosion surface and high angle sandstone lenses of the inner-bank 
levee deposits probably resulted from a flash-flood event whereby discharge in 
the main channels increased very rapidly with a simultaneous increase in flow 
depth and velocity possibly in the form of a "standing wave" (Stear, 1985). Scour 
and erosion of levee deposits during rising flood is a common phenomenon 
especially on the upstream edge of inner bank levees (Nanson, 1980) and in 
open-ended swales (Scmudde, 1963). The eroded "notches" in the Teekloof inner 
bank levees are interpreted as having been cut by exceptionally large flood surges 
during rising flood. As flow depths increased to overtop the levees, the thalweg 
migrated towards the inner bank (Jackson, 1976) initiating sand bed movement 
on the lower and middle point-bar surface and into the eroded levee notch. 
The outer bank levee deposits contain low profile scoured surfaces without 
erosion notches. Their absence may simply be a consequence of lack of 
preservation in that levee deposits immediately overlying the cut-bank are 
constantly being eroded as the meander expands. Thus the ncar-channel portions 
of these outer bank deposits in which the erosion notches are formed are not 
accumulating in the preserved sedimentary pile to the same degree as those of 
the inner bank levees. 
Conformable channel-fill bedding is recognized as a characteristic feature of 
levee deposits of the Gomti River, India (Singh, 1972) and is attributed to the 
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development of, and deposition in, crevasse channels. Such channels are cut by 
overbank flow as it streams through low points in the natural levees. In a high 
sinuosity system, crevassing is most likely to occur on the outer side of tight 
meanders where the thalweg impinges on the channel bank. This commonly 
occurs just downstream of the meander apex ( eg. Fisk eta/., 1954; Arndorfer, 
1973; Farrell, 1985) and it is, therefore, predictable that fully-developed crevasse 
channels would be most frequently encountered in outer bank levee deposits, as 
is the case in the Teekloof Formation. 
The repeated occurrence of outer bank levee deposits in a single interchannel 
section is an indirect record of the migration behaviour of the contributing 
channel or channels. The sudden appearance of outer bank levee deposits above 
an extensive erosion surface cut into previously deposited floodbasin sediments 
(as in the Leeukloof panel section) is interpreted as the floodplain record of a 
major channel avulsion into this part of the floodbasin (Bridge, 1984; Farrell, 
1986). The gradual upward transition from outer bank levee to more distal 
floodplain deposits in the Wilgeboskloof panel section is interpreted as recording 
the migration of the channel-belt away from this part of the floodbasin (Bridge, 
1984). Repeated occurrences, in the interchannel sections, of outer bank levee 
deposits that overlie locally developed erosion surfaces are possibly the result of 
levee progradation from nearby distributary channels (Fisk, 1944). The preserved 
coarse member of these non-migratory, low-sinuosity floodplain channels is 
described in the following section under "shoestring" sandstones. 
2.3.3. Proximal Floodplain Facies 
Proximal floodplain deposits make up the bulk of the interchannel facies 
association. They consist of 2 - 8 m sequences of 0.3 - 0. 75 m thick siltstone beds 
each capped with minor ( <0.05 m) silty mudstone layers (see Appendix Figs 8, 9, 
11 to 18). Rarely coarsening-upward sequences are manifest in fresh outcrops as 
+/- 1 m thick sharply-based siltstone beds that gradationally pass into faintly 
ripple cross-laminated very fine-grained sandstone. The mudrock colours range 
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from green to grey to maroon and do not always conform to lithological 
boundaries. Colour mottling is common, usually involving mixtures of maroon 
and green hues. Some fresh outcrops reveal a repeated sequence of colours. 
Within an approximately 1 metre sequence from a sharply-based green siltstone 
the mudrocks gradually become dotted with maroon mottles before passing up · 
into a thin bed of fissile-weathering dark reddish-brown silty mudstone. 
This colour sequence is interpreted as the result of sub-aerial exposure and 
. desiccation of the surficial alluvium and pedogenic modification of the 
subsurface. Abundant palaeopedogenic calcrete nodules of various shapes and 
textures occur in the proximal floodplain mudrocks. These are described more 
fully in the following chapter dealing with palaeosols. 
Therapsid fossils arc scattered throughout these deposits becoming more 
common in association with extensive internal scour surfaces and wcll-dcvclopcd 
pedogenic horizons (sec Appendix Figs 8 and 9). Fossils arc invariably peri-
mineralized with micritic nodular material. Their taphonomy and modes of 
preservation are discussed later. 
Proximal floodplain sequences arc commonly interrupted by 0.3 - 2 m thick 
tabular sandstone sheets with flat non-erosive bases and either sharp or 
transitional upper contacts. These arc interpreted as crevasse-splay sand sheets 
deposited mainly during major floods by floodwaters emerging from gorge-like 
crevasses cut into the natural levees. They arc regarded as a discrete subfacics of 
the proximal floodplain. 
A less common, more restricted subfacies of the proximal floodplain deposits arc 
narrow, slightly sinuous, "shoestring"-shaped sandstones interpreted as the 
preserved channel deposits of distributaries that drained the ancient floodplains 
and probably issued into distal flooclbasin lakes. 
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2.3.3.1. Crevasse-splay subfacics 
Crevasse-splay sandstones that arc interbedded in the proximal floodplain facies 
are commonly bounded by sharp contacts. They have flat, smooth bases and 
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slightly undulating tops with a tabular cross-sectional profile, quite distinct from 
the lenticular sandstones of the channel-bank facies. The Reiersvlei sandstone 
exposure (Fig. 8) shows that in plan they have a fan or lobe shape spreading in a 
basinward direction. On the ground this feature is a 0.5 m thick tabular sheet of 
fine-grained, horizontally-laminated sandstone with minor ripple cross-
stratification and rare trough cross-bedding. Palaeocurrent readings on this 
surface confirm that it was deposited by flow emanating from the associated 
meander (Fig. 11 ). 
Inter-channel sequences may contain up to 6 crevasse-splay sandstones (sec 
Appendix Figs. 7, 8, 9, 11 and 15) some of which persist laterally for up to 1.5 km 
before gradually wedging out or splitting into 3 or 4 thin sandstone stringers each 
terminating in a series of slump balls. Sole structures on the basal surface include 
mudcracks and, rarely, vertebrate burrow casts (Figs. 29 and 30). Because this 
contact is non-erosive, in cliff sections they provide an easily observed 
topographic profile of the ancient floodplain surface. These sandstones terminate 
both sedimentary and pedogenic sequences and arc, therefore, potentially an 
important sub-environment of the floodplain. 
Two cliff section exposures of crevasse-splay sandstones were extensively logged 
to investigate their depositional history; one forms the basal unit of the Waterval 
multi-storied channel sandstone (Appendix Fig 5), the other is exposed in the 
banks of the Lecu River on Amandelboom (Appendix Fig. 22). The 
Amandelboom crevasse-splay sandstone comprises three vertically superimposed 
sedimentation units, a lower planar cross-bedded sandstone, a middle mudrock 
unit and an upper parallel-bedded sandstone unit with slump and dewatering 
structures. 
·-
.. FIG. 29 
FIG. 29 
FIG. 30 
Lateral view of an in-situ sand-filled helical burrow beneath a crevasse-
splay sandstone of identical lithology. The flat non-erosive base of the 
crevasse-splay sandstone defines the original surface onto which the 
burrow opened. Scale in em. 
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Close-up of the terminal chamber of a sand-filled decline burrow in 
continuity with the base of a crevasse-splay sandstone (at hammer head). 
A Diictodon skull lies ventral-up at the base cif the terminal chamber, just 
above the lens cap (arrowed). 
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The lower unit rests on a flat pitted and matted surface and consists of a series of 
compound meso-scale bars. Horizontally-laminated sand with low angle 
intersections was deposited between large broad-based planar cross-bedded 
convex sand bars some 20 m wide by 1.5 - 2 m high. Shallow trough cross-bedding 
is developed within some of the bars but they appear to have been mainly formed 
by the superimposition of several straight-crested sandwaves. 
Complete meso-scale bar-forms, with both lee and stoss side laminations, are 
preserved on the non-eroded upper surface of the sand bar complex (see 
Appendix Fig. 22). The steeply dipping foreset laminae (up to 34 degrees) with 
scattered mudstone chips, the convex-up internal discontinuity planes and the 
cross-sectional shape of these meso-scale bars are similar to those of dome-
shaped aeolian dunes (McKee, 1966). At one point the toe of one of the dunes is 
interbedded with the overlying conformably bedded mudrocks that fill the inter-
bar concavity (Fig. 31). Conformably bedded siltstone/sandstone couplets 
overlying the lower unit extend up the flanks of the sand bars and, in places, onto 
the top. 
The upper sandstone unit, unlike the lower, is erosively based and appears to 
have removed much of the mudrock interval. It is made up of horizontally and 
parallel-bedded fine-grained sandstone with abundant soft-sediment deformation 
structures (Fig. 32). The upper unit channels appear to have preferentially 
followed linear depressions between the bars of the lower sand unit. Flame-
shaped convolutions (Fig. 33) are common in the mid-channel portions of the 
upper sandstone whereas pillow-shaped slumps are common in the basal sands of 
the descending channel walls (Appendix Fig. 22). Towards the top of the upper 
unit, thin veneers of mudcracked maroon-coloured siltstone form continuous 
partings that preserve sandstone surfaces covered in straight- or slightly sinuous-
crested small current-ripple forms (Fig. 34). 
The Amandelboom crevasse-splay sandstone is overlain by massive siltstones of 
the proximal floodplain facies and underlain by thinly bedded sandstone/siltstone 
couplets of channel bank facies, illustrating the fact that crevasse-splay sands 
commonly represent an abrupt change in floodplain sedimentation. 
FIG. 31 
FIG. 32 
View of metre 94 of the Amandelboom crevasse-splay (see Appendix 
Fig. 22) showing some of the characteristics of the three superimposed 
depositional units that make up the eritire crevasse-splay lobe. Note the 
flat base and smooth-topped convex upper surface of the lower 
sandstone unit as it toes into the thinly-bedded siltstone/mudstone 
couplets of the middle unit. Note also the erosively-based and slumped 
upper sandstone unit with its flat, ripple-sculptured upper contact. Staff 
is 1m long. 
Soft-sediment deformation in the upper sandstone of the Amandelboom 





Dewatering flame structure in upper unit of the Amandelboom crevasse-
splay sandstone at metre 90 of Appendix Fig. 22. 
View of rippled surfaces preserved on top of the upper sandstone unit of 
the Amandelboom crevasse-splay at metre 134 (see Appendix Fig. 22). 
Scale in em. 
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At metre 24 of Appendix Figure 22 there is a set of three vertically stacked 
mudrock-filled cavities in the sandstone cliff. These unusual structures may have 
originally been tree roots although a similar feature in a crevasse-splay sandstone 
nearby contains an articulated Diictodon skeleton (Fig. 35) indicating that they 
are most probably of vertebrate origin. 
The Waterval crevasse lobe (Appendix Fig. 5), in contrast to the multistoried 
Amandelboom crevasse-splay sandstone, is a homogeneous, sharply-contacted 
single storied sandstone body that outcrops for 1.5 km without becoming thicker 
than 2 m. The sandstone is fine-grained and predominantly horizontally 
laminated in places grading into climbing ripple cross-lamination (Fig. 36). 
Isolated conformably-filled channels occur beneath the upper contact. The latter 
is smooth-surfaced and undulatory and displays large-scale desication cracks 
although much of this surface has been eroded by the succeeding channel. 
Palaeocurrent measurements show that the crevasse-splay had a north-easterly 
flow as opposed to the north-westerly flows of the two overlying channel units. 
2.3.3.2. Distributary channel subfacies 
Narrow, slightly sinuous, "shoestring" sandstone bodies within the interchannel 
deposits are interpreted as the coarse member of distributary channels that 
drained the floodplains. Three-dimensional exposures on Reiersvlci and 
Leeukloof (Figs. 8 and 9) show these sandstone bodies to be up to 4 km long, 50 -
100m wide and 5- 7 m thick in the centre, thinning laterally. 
In places these sandstones have erosive contacts with the Reiersvlei sandstone 
indicating that they are a resistant component of the interchannel sediments that 
buried the abandoned meanderbelt. Other outcrops appear to be made up of two 
superimposed shoestring sandstones presenting-a "plaited" planimetric pattern. 
The basal surface is undoubtedly erosional although it is rarely overlain by 
intraformational mud-pebble conglomerate, and more often it is covered with 
FIG. 35 
FIG. 36 
Sandstone-filled helical burrow in crevasse splay deposits. Arrow 






Close-up of unit 1 of the rnultistoried Waverval sandstone at metre 175 
of Appendix Fig. 5.1 showing a preserved hydraulic "jump" from plane-
bed to ripple-drift sedimentation that migrated upstream through time. 
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Panel section of a cliff exposure of a "shoestring" sandstone on Leeukloof (locality E of Fig. 12) showing major 
bounding surfaces and sedimentary structures. Note the long continuous successions of trough foresets that 





Looking "downstream" along a "shoestring" sandstone exposure on 
Leeukloof (Locality E of Fig. 12). Staff is I metre. 
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horizontally laminated fine-grained sandstone which passes laterally and 
vertically into in-phase and in-drift ripple cross-laminated sandstone (see Fig. 37). · 
These beds are succeeded by two or three single sets of erosively-based trough 
cross-:bedding that fills long shallow troughs in the bed (Fig. 38). Each set is 
succeeded by ripple cross-laminated and massive sandstone. The topmost strata 
consist almost entirely of climbing-ripple cross-laminated fine-grained sandstone. 
Palaeocurrent trends conform closely with the orientation of the sandstone body 
as a whole and parallel the outcrop in most cases (Fig. 12). Most of the 
"shoestring" sandstones exhumed with the Reiersvlei sandstone show a broad 
north-easterly palaeoflow direction although some segments of these channels 
may follow an apparently erratic course with sharp 90 degree turns. . 
2.3.4. Hydrodynamic Interpretation of the Proximal Floodplain Facies 
Sedimentation on the proximal or near-channel floodplains of the Teekloof 
Formation was by vertical accretion from episodic sediment-laden overbank 
sheet floods that flowed over the main channel banks and, to a lesser extent, from 
distributary and crevasse channels. The gentler gradients of the proximal 
floodplain caused floodwaters to lose competence to transport their suspended 
load resulting in the rapid "dumping" of thick layers of suspended silts and very 
fine sands (Pizzuto, 1987; Ried and Frostick, 1987). 
Narrow, slightly sinuous distributary channels and crevasse-splay fans provided 
the only relief on an otherwise featureless floodplain. Slightly higher-energy 
overbank flows from these channels probably resulted in the more localized scour 
surfaces and the accumulation of patches of bedload-transported sand and 
disarticulated therapsid bones. The lack of sedimentary structures in the 
siltstones is possibly a reflection of rapid "dumping" of fines from turbulent 
suspension (Pizzuto, 1987) where churning of the newly-deposited thixotropic 
sediment by current shear caused the destruction of primary stratification. Thin 
silty-mudstone layers and veneers that terminate the fining-upward flood cycles 
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indicate that, for a period at least, much of the floodplain remained covered with 
standing or very slowly moving water allowing the settling of fine silt and clay 
particles. 
Between flood events, there is evidence for extended sub-aerial exposure leading 
to drying-out of the surficial alluvium followed by plant colonization and 
pedogenic modification. The degree of maturity of the floodplain soils and stage 
of sub-aerial weathering of mammal-like reptile bones are indirect measures of 
the frequency of floodplain inundation. These parameters are discussed in more 
detail later in the thesis but it is clear that crevasse-splay developments had a 
major influence on the local rates of sedimentation on the proximal floodplain. 
The crevasse-splay sandstones all have an overall sheet-like geometry, as if 
deposited from non-channelized flow. However, some have complex internal 
sedimentary discontinuities indicating that on parts of the splay, for at least some 
of the time, flow was channelized. The Waterval and Amandelboom crevasse-
splay sandstones differ in their internal structure in that the former is a single, 
homogeneous unit and the latter is made up of three heterogeneous sedimentary 
units. The Waterval splay is interpreted as having been deposited and abandoned 
in a single sh~et-flood event. The Amandelboom splay has the geometry and 
composition of a more fully-developed crevasse-splay with an anastomosing 
channel network that contained continuous flow for much longer periods. 
The horizontally-laminated fine-grained sand of the Waterval splay lobe was 
deposited under upper-flow regime conditions with fluctuating velocities 
(Pettijohn, 1957). The lateral and vertical transition to climbing-ripple cross-
lamination is indicative of the initiation of deposition of suspended sediment 
from a decelerating flow on a flat bed and the transition from laminar to 
turbulent boundary conditions (Jopling and Walker, 1968). 
Under arid zone, flash-flood-type hydraulics, horizontal lamination results from 
deposition of a flood couplet of paired laminae. A thin layer of sand is deposited 
during rising flood, then under waning flow conditions the surface becomes 
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winnowed and "armoured" with a traction carpet of heavy and imbricated platy 
minerals including carbonaceous trash, which is strong enough to resist re-
working by subsequent floods (FrostiCk and Ried, 1977). Moss (1963) also 
recognized steadily decelerating stream flow as a basic cause of the formation of 
a cohesive traction carpet of fines. It is concluded that shallow laminar flows of 
pulsatory or unsteady velocity similar to arid zone flash-floods were responsible 
for the formation of horizontally-laminated sand in the Waterval crevasse-splay 
lobe. 
The Amandelboom crevasse-splay sandstone is interpreted as representing a 
geomorphologically more mature splay made up of two progradational lobes 
separated by a period of normal floodplain deposition. The initial splay lobe was 
deposited rapidly during a single flood event. It has a non-erosive base a~d is 
composed of a series of meso-form compound "bars" with intervening hollows. 
These are interpreted as having been deposited by semi-channelized flood 
discharge of sufficient depth ( +/- 1.5 m) and velocity to cause sandwave 
migration. The "bar" forms were actually shaped during falling-water stages by 
emergence of the crevasse-splay surface between a network of wide ·shallow 
channels. Their shape, therefore, is erosively rather than depositionally modelled. 
Similar erosively-bound bars were described from interpreted splay sandstones of 
the Lower Beaufort by Stear (1983, 1985) and have been recorded in modern 
flash-flood ephemeral streams by Billi and Tacconi (1985) and Sneh (1983). 
The supply of water to the crevasse channels was abruptly cut-off as water levels 
in the main channel dropped below the bottom of the breach. Standing water in 
the channels and hollows on the splay surface allowed settling-out of suspended 
fines. At tlie same time aeolian reworking of the exposed "braid" bars formed 
slip-faced dunes on the leeward flanks that toed into the. wate~s edge. 
During the succeeding flood event the channels were re-occupied by sediment-
laden floodwaters that eroded-out much of the slack-water fines. As flow 
velocities waned, abundant fine sand that was being transported in turbulent 
suspension, was rapidly "dumped" on the channel floor in conformably bedded 
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sand layers. These layers were immediately deformed by current shear and 
gravity-sliding of the channel sides towards the axis. As more sand layers 
accumulated, dewatering of the lower strata further deformed the sedimentary 
fabric. Similar deformation and dewatering structures have been recorded from 
modern levee/splay deposits of the Mississippi floodplain (Ray, 1976). 
Eventually the erosively-bound bars were completely covered by the succeeding 
splay sands, effectively restoring the initial sand flat topography. Mudcracked 
rippled surfaces in the topmost strata indicate shallow water deposition by small 
flood pulses during this period of splay abandonment. 
The second major unit of splay progradation was abandoned much more slowly 
thari the first suggesting that, during its initial flood surge, the crevasse channel 
had incised into the bank to a point below the normal flow water-level in the 
main channel. This is in accordance with observations of the Mississippi crevasse-
splays made by Farrell (1987). 
Abandonment of the crevasse-splay was most likely caused by avulsion of the 
main channel in the case of Waterval Unit 1 and by downstream migration of the 
contributing meander in the case of the Amandelboom sandstone. In both cases 
they are buried by sheet flood siltstones of proximal floodplain facies. 
Cross and Smith (1985) and Smith et at. (1989) describe similar stages in the 
growth of crevasse-splays on the Cumberland Marshes, Saskatchewan. Although 
the climatic conditions are different, morphologically and hydrodynamically, they 
appear to be comparable. The initial splay consists of a fan-shaped sand lobe with 
wedge-shaped profile and flat, non-erosive base, much like the Waterval 
crevasse-splay. If some of the main channel discharge is "captured" by the 
crevasse channel, the crevasse-splay becomes elongate. This is effected through 
multiple bifurcations of the channels which at the same time become incised into 
the vertically-accreted splay deposits. Numerous smaller splay lobes emanate 
from these branching channels. Towards the distal end of the splay, the channels 
coalesce to form a single distributary channel that turns to flow downslope 
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parallel to the main river. These stages of splay development are envisaged for 
the more mature Amandelboom-type crevasse-splay sandstone. 
Local small < 1 m thick coarsening-upward sequences within the proximal 
floodplain deposits are interpreted as a reflection of steadily increasing energy 
conditions such as may be encountered in advance of a prograding crevasse-splay 
lobe (Bridge, 1984; Smith eta!., 1989). 
The hydrodynamics responsible for accumulating the "shoestring" sandstones 
were, like those of the crevasse-splays, erratic and dominantly of upper-flow 
regime. The narrow range of palaeocurrent directions confirms that these 
channels were straight to slightly sinuous. The longitudinally cut undisturbed sets 
of tangentially-based foresets (De Celles eta/., 1983) in the middle of the 
preserved channel-fill are attributed to migrating subaqueous sandwaves 
(Jackson, 1976a) infilling elongate spoon-shaped scours on the channel floor 
(Harms eta/., 1963; High and Picard, 1974). The sequence above these trough 
cross-bedded sets is composed of ripple and ripple-drift cross-laminated 
sandstone deposited under decelerating velocities from flow with a high 
suspended load to traction load ratio (Nanson, 1980). 
_Low width/depth ratios of these essentially vertically-accreted channel-fill 
sandstones suggest that they were strongly confined by the alluvium into which 
the channel was initially cut. Stear (1980) and Blakely and Gubitosa (1983) 
describe similar sandstones of "ribbon'' geometry (Friend et al., 1979) that display 
"wings" of sandstone tapering outwards from either side of the uppermost strata. 
The wings are interpreted as levee sands associated with distributary (or 
tributary) channels. 
Distributary channel sandstones of similar geometry to those of the Teekloof 
Formation are described by Fielding (1986) from the Durham Coal Measures. 
He found evidence for lateral accretion in some of the more sinuous channels but 
not in those that were straight or only slightly sinuous. The latter were vertically 
accreted and incised into the floodplain, terminating downstream in wide shallow 
"distal feeder channels" issuing into the floodbasin lake. 
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Several portions of the exhumed shoestring sandstones on the Reiersvlei surface 
are superimposed on one another. In this respect they resemble the "fixed" 
channels of Friend (1983) whi~h are distinctive in their fack of lateral migration 
due to deep incision into floodplain alluvium, vertical superpositioning of channel 
deposits and abrupt channel switching. 
Similar "shoestring" sandstones with width/depth ratios approaching one have 
been described from the Permian red-beds of Texas by Sander (1989). The 
geometry and structures of the "straight channel fills" are similar to those 
recorded on Leeukloof (Figs. 8 and 9). Sander attributes the stacking of sets of 
cross-bedding to repetitious, rapidly waning flood events and the lateral stability 
of these channels is explained by the erosional resistance of floodplain muds 
perhaps enhanced by thick bank vegetation. 
Recently, Smith et. al. (1989) described similar narrow low sinuosity channels 
from the interchannel areas of the Cumberland Marshes, Saskatchewan where 
they comprise the distal distributary channels of mature crevasse-splay fans. They 
are formed by the coalescence of several anastomosing streams in the finer-
grained distal crevasse-splay sediments where bank strengths are high enough to 
sustain a "fixed" channel. 
The proximal floodplain facies are, therefore, regarded as distal equivalents of 
the levee deposits, having accumulated incrementally from the same floodwaters 
but under generally lower flow energies. This resulted in slightly more 
suspension-load deposition and less erosion of the floodplain surface. They were 
areally the most extensive of the inter-channel deposits, flanked by the channel-
belt ridges on one side and merging basinward with lacustrine sediments. The 
normal sheet-flood accretion of massive silts and muds was often interrupted by 
both single event and prograding crevasse-splay lobes as well as incision by 
narrow low-sinuosity distributary channels. 
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2.3.5. Distal Floodbasin Facies 
Distal floodbasin deposits are 0.5 to 1.5 m thick sequences of thinly bedded 
sandstone/mudrock couplets interbedded with sharply bounded tabular fine-
grained sandstones with preserved palaeosurfaces, massive green and reddish 
brown mudstone and rare laterally discontinuous beds of highly silicified 
microlaminated mudrocks. 
In stratigraphic sections these sequences are most commonly encountered in the 
middle and upper parts of the interchannel unit, usually bounded by proximal 
floodplain deposits (see Appendix Figs. 8, 9, 11, 12, 17 & 18) and often abruptly 
terminated by the base of a crevasse-splay sandstone. 
Mudrock colours are generally darker than in the proximal floodplain deposits 
and the alternation between dark bluish-grey, greenish-grey and dark reddish-
brown colours is more common. This appears to be texturally controlled. 
Mottling, commonly involving green a·nd maroon tints, is not restricted by 
lithological boundaries. 
The rapidly alternating sandstone/mudrock couplets are commonly capped with 
oscillation rippled siltstones and a mudstone veneer. In parts of the sequence, 
especially towards the top, they generally contain sand-filled polygonal 
desiccation cracks (Fig. 39) and polygonal networks of "knobbly" textured 
calcareous nodular material. Some of the mudcracks widen towards the top into a 
funnel shape. Clean fine-grained sandstone filling mudcracks is rarely in 
continuity with an overlying bed and sometimes tapers downwards into "knobbly" 
textured calcareous nodular material (Appendix Fig. 11). 
Distinctive massive mudstone beds with a needle-weathering pattern do occur 
rarely in these deposits. They range from green to maroon in colour and often 
contain impressions of plant stems (Schizoneura), leaves (Glossopteris) and leaf 
whorls (Phyllotheca) and horizons of rosette-shaped clusters of quartz 
pseudomorphs after gypsum. True "desert rose" gypsum clusters are also 
FIG. 39 
FIG. 40 
Aeolian sand-filled desiccation cracks in distal floodbasin deposits 
exposed on the Lceu River bed at metre 1,200 of Appendix Fig. 6. 
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One of a number of distal crevasse-splay sandstones exposed in the Lceu 
River bed at the Diictodon trackway locality on WatciVal (sec Appendix 
Fig. 20). These sandstones arc characterised by a sharp basal contact 
followed by ncar horizontal lamination that in some cases has been 
convoluted over large areas. This passes upwards into climbing ripple 
cross-lamination, ripple cross-lamination and topped by an adhesion 
rippled, "warty" or "matted" mudstone-veneered surface on which reptile 
tracks arc prcsciVcd. 
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encountered with massive greenish silty-sandstone beds in this facies. Calcareous 
nodules are generally absent although small oblate siliceous nodules with a 
distinctive outer crust and internal septarian shrinkage cracks do occur in this 
facies. Therapsid body fossils are generally very scarce in these deposits. Those 
that are found are usually isolated skulls and post-cranial elements, highly 
compressed and rarely peri-mineralized. Amphibian remains (Rhinesuchus) show 
a much higher degree of articulation and appear to be relatively more abundant 
than therapsids in these strata. 
Two distinctive lithologies are interbedded with the thinly bedded mudrocks of 
the distal floodbasin facies. They are a tabular sandstone and a highly silicified 
microlaminated mudrock. These are interpreted as distal crevasse-splay and 
offshore rhythmites respectively and are treated as subfacies of the distal 
floodbasin deposits. 
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2.3.5.1. Distal crevasse-splay subfacies 
This subfacies is made up of tabular, sharply bounded fine-grained sandstone 
beds up to 30 em thick with distinctive smooth mudstone-veneered upper 
surfaces. Internally the sandstone shows structures resembling a truncated 
Houma-sequence that is characteristic of turbidites (see Fig. 40). Above a sharp 
flat or slighly undulating basal contact the following sequences are recorded: 
near-horizontal laminations convoluted in places; climbing ripple cross-
lamination; ripple cross-lamination; adhesion rippled, "warty" or matted surfaces; 
mudstone veneers. 
In river bed exposures near the Waterval farmhouse in Study area 2, two sets of 
therapsid footprints are preserved on the top of a distal crevasse-splay sandstone 
(Figs. 41 and 42). The size, pace length and width of the larger pentdactyl 
trackway is attributed to the small quadrapedal dicynodont, Diictodon. A close-up 
of this surface, illustrating the matted surface textures, is shown in figure 42. 
FIG. 42 Close-up of the trackway surface in figure 41 illustrating the "matted" 
surface texture and a set of smaller footprints possibly preserved as 
underprints beneath an algal mat. 
Diictodon trackway preserved on the upper surface of a distal crevasse-
splay sandstone exposed in the Leeu River bed on Waterval (see 
Appendix Fig. 20). The partial overlap of pes onto manus prints and the 
inward "drag" of the digits suggests that Diictodon had a "swaggering" gait 
and slightly rotated its feet on the ground as it was walking. 
FIG. 43 
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Complete section of a "chert band" from distal floodbasin facies of the 
Teekloof Formation displaying varve-like microlaminations convoluted 
in places and slight compressed burrows. 
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2.3.5.2. Offshore lake subfacies 
This facies comprises thin laterally discontinuous beds of highly silicified cream-
coloured microlaminated mudrocks up to 15 em thick. They are encountered 
rarely in the Teekloof Formation. In the Abrahamskraal Formation, however, 
these so called "cherts" are much more common and more laterally extensive, 
outcropping for tens of kilometres (Roussouw and De Villiers, 1952). 
Figure 43 shows the sedimentary characteristics of one of the silicified siltstones 
that outcrops on the farm Wittehart, near Study Area 3. They commonly display 
continuous horizontal and crinkled microlaminations, flasar and lenticular 
bedding, convoluted laminae and micro-faulting. Isolated vertical burrows occur 
in these beds filled with overlying siltstone with some brecciated fragments of the 
laminated mudstone. Many have circular, funnel-shaped openings onto the upper 
surface of the silicified bed suggesting that this was a hiatus surface. 
The upper surface is characteristically "hummocky" with a pitted surface texture 
a~d patches of scattered fish scales and bones. The pitted texture is imparted by 
the removal of small elongate dark-brown crystals identified by Martini (1974) 
and Ho Tun (1979) as volcanic glass shards. The lower contact is less clearly 
defined being transitional with the underlying distal floodbasin mudrocks. 
2.3.6. Hydrodynamic Interpretation of Distal Floodbasin Facies 
The ·sandstone/mudrock couplet that makes up the basic accretion unit of these 
deposits is interpreted as having been deposited during a single flood event that 
injected a plume of sediment into the margin of a freshwater lake. Similar 
textural couplets are recorded in closed arid-zone lakes in Sudan (Sneh, 1983) 
and western Australia (Alderman and Skinner, 1957) and are attributed to rapid 
sedimentation of sand from subaqueous low-density turbidity plumes followed by 
extended periods of steady suspension settling of silts and clay-rich fines. Periodic 
exposure of the marginal lake floor is evidenced in the sand-filled polygonal 
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mudcracks that often disrupt these flood couplets. The fact that the m~drocks 
become more abundant towards the top of the distal floodbasin sequences is 
indicative of a change from perennial to ephemeral lake conditions (Demicco 
and Kordesh, 1986). 
During overbank events most of the coarser sediment load that reached the 
floodbasin lakes probably issued from the mouths of distributary channels and 
distal crevasse-splay networks (Pizzuto, 1987). The thicker, smooth and ripple-
topped, sandstone beds with poorly-developed Bouma-type sedimentary 
sequences are interpreted as distal crevasse-splay lobes deposited episodically as 
a single flood unit from sediment-laden low density hyperpycnal flows along the 
floor of a shallow freshwater lake (Mutti and Ricci Lucci, 1975; Walker, 1965). 
The presence of adhesion ripples, algal matted surfaces and therapsid footprints 
on these sandstones suggests a shallow water, marginal lacustrine setting 
(Lockley, 1986; Van Dijk, 1978). Similar surfaces have been described -from 
several other localities in the Lower Beaufort. Some show evidence of emergence 
and desiccation (De Beer, 1987; Stear, 1978) whereas others were buried without 
ever being exposed (Smith, 1987) . 
. The vertical stacking of several of the turbidite sandstones separated by thin 
veneers of clay-rich fines is an indication of episodic surges in sediment supply 
which is characteristic of ephemeral stream discharge in semi-arid terrains 
(Williams, 1971; Rust, 1981). The high preservation potential of palaeosurfaces 
on the upper surfaces of these turbiditic sands is probably due to the synchronous 
expansion of the lake margins as overbank floodwaters collected in the axial 
floodbasin lake. Thus in effect, the lake margin rapidly transgressed over the 
prograding sandy distal feeder channels and crevasse-splay lobes (draping them 
with a veneer of fines). 
The fissile green mudstone beds that commonly overlie and preserve distal 
crevasse-splay palaeosurfaces are interpreted as clay-rich fines that were 
deposited from suspension during the period of lake high stand following a major 
flood event. Much of these suspended fines entered the lake during overbank 
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flooding of the main channels. However, this would have been supplemented by 
local run-off around the lake margins during downpours as well as by an aeolian 
influx. 
The lack of bioturbation and the preservation of abundant plant material in the 
non-laminated colloidal muds suggests that, at times, salinities were high enough 
to prevent infaunal colonization and retard bacterial decomposition of organic 
matter. Radiating "rosette" -shaped pseudomorphs of gypsum (Stear, 1978), or 
possibly trona (Demicco and Kordesh, 1986) that are found in these mudstones 
are an indication of penecontemporaneous evaporite precipitation. Distinctive 
"desert rose" crystal habits of some of the quartz pseudomorphs after gypsum that 
are found in greenish-grey silty sandstone beds of this facies were interpreted by 
Keyser (1966) as an indication of an arid climate. This conclusion is supported by 
recent studies of gypsum crystallization by Cody and Cody (1988) who found that 
such clusters of crystals were only formed under high temperatures in the 
presence of organic colloids. Such conditions may be produced in marginal areas 
of a semi-arid floodplain lake that is periodically replenished by streams flowing 
off a well-vegetated meanderbelt ridge. 
Perennial sedimentation in the deeper water, offshore parts of the lake is 
indicated by the very finely laminated siliceous mudrocks. In these beds, the 
common association of varve-like light/dark laminae with convoluted horizons 
suggests that they accumulated largely by pelagic sedimentation possibly through 
a thermally stratified water column with a seasonal overprint. Deformation of 
parts of these sequences may have been caused by current shear on the lake 
bottom following the breakdown or "overturn" (Beadle, 1974) of stratification 
during winter storms. Similar light/dark microlaminations occur in bottom 
sediments of modern shallow semi-arid lakes in western Australia. They are 
caused by seasonal alternation of light coloured, carbonate-rich summer muds 
with darker, carbonate-poor winter muds (Alderman and Skinner, 1957). 
Carbonate precipitation, in this case, is in response to increased pH of the lake 
water brought about by the de-oxygenating effect of algal blooms and plant 
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growth during early summer combined with a gradual shrinkage of the lake due 
to evaporation. The structures and facies relationships of the so-called "cherts" in 
the Lower Beaufort are attributed to mainly pelagic deposition in the offshore 
areas of perennial floodbasin lakes that were subject to annual fluctuations in 
lake level and carbonate solubility imparting a seasonal overprint of carbonate 
precipitation in the bottom muds. The preservation of the micro laminae in the 
Teekloof offshore deposits may have been enhanced by cohesiveness imparted by 
carbonate flocculation of suspended clays or possibly the growth of algal mats 
(Carozzi, 1962) and/or bacterial slimes (McCall and Tevesz, 1982). Burrowing 
infauna caused minimal laminae destruction being mainly vertical-tube living 
orgamsms. 
The preferential sili"cification of micro-laminated mudrock sequences is possibly 
due to the alteration, by freshwater leaching, of volcanic glass shards (Martini, 
1974; Ho Tun, 1979) that had concentrated in these sediments during a long 
period of very slow sediment accretion. Weathering of the pyroclastic glass 
probably occurred during early diagenesis (Surdam and Eugster, 1976) releasing 
silica that preferentially replaced the more porous carbonate laminae in the 
enclosing sediments. 
Sedimentary sequences similar to Teekloof Formation distal floodbasin deposits 
have been described from several fluvio-lacustrine successions all of which have 
been interpreted as having undergone various degrees of desiccation. These 
include: Triassic limestones and cherts of playa origin from the East Berlin 
Formation of North Carolina (Wheeler and Textoris, 1978; Sanders, 1968); 
marginal lacustrine mudflats of the Green River Formation (Surdam and 
Wolfbauer, 1975; Eugster and Surdam, 1973; Smoot, 1978); algal laminated 
carbonates of lacustrine origin from the Pliocene Ridge Route Formation, 
California (Link, Osborne and Armile, 1978); the Triassic of Greenland 
(Clemmensen, 1978). 
To summarize, the distal floodbasin facies were deposited in permanent and 
ephemeral axial floodbasin lakes mostly by episodic, flood generated turbidity 
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currents that interrupted the steady slow settling of suspended fines. Periodic, 
possibly annual, shrinking and expansion of the lake margins exposed wide playa-
type mud and sand flats where desiccation and evaporative pumping led to 
surficial precipitation of carbonate and gypsum. Sedimentation in the offshore 
areas of more perm~nent lakes resulted in varve-like laminations possibly caused 
by seasonal precipitation of carbonate. 
3. ALLUVIAL PALAEOSOLS OF THE TEEKLOOF FORMATION 
3.1. INTRODUCTION 
A palaeosol is a buried landscape of the past that is no longer undergoing 
pedogenic modification. Under natural conditions, a soil may be effectively 
"abandoned" after rapid accumulation of a layer of sediment on its surface that is 
thick enough to change the level at which the various pedological processes -
operate. The thickness of sediment required to effect the removal of pedogenesis 
from a soil probably varies with climate but is estimated to be in the order of 
several decimetres. It follows that soils formed on aggrading floodplains are 
much more likely to be buried than those on degrading pediplains. Thus 
palaeosols may be expected to be commonly preserved in ancient floodplain 
rocks. Overbank sequences of the Eocene Willwood Formation are described by 
Kraus and Bown (1982) as "a succession of stacked paleosols" reflecting their 
abundance in the stratigraphic record. 
Floodplains are not uniform sedimentary environments, since differences in 
accretion rates, topography and vegetation ensure that alluvial palaeosols arc 
heterogeneous. The potential for soil formation and burial at any floodplain site 
ultimately depends on the time interval between overbank flood events and on 
the net sediment accumulation after each flood. If the flood sediment 
accumulation increment is small, and the periodicity of flooding is low, it is 
possible that the top 'A' horizon in the soil profile will incorporate the extra 
material without affecting the lower solum (Leeder, 1975). In this way the alluvial 
soil effectively absorbs small flood increments and is able to reach an advanced 
stage of maturity. If the periodicity of inundation is frequent and the 
accumulation sediment rate is high, then although the burial mechanism for 
preserving the soil is present, the time interval between flood events may not be 
long enough for recognizable pedogenic modification of the alluvium to develop. 
Thus, both spatially and temporally, the differential rates of pedogenesis versus 
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floodplain accretion result in a variety of palaeosol types in different stages of 
maturity from the most immature Entisols to more mature Calcic Vertisols and 
Hydromorphic Gleys with well-developed duripan horizons. 
To this suite of soil types may be added the more locally distributed palaeosols 
that occupied floodplain depressions and were influenced throughout their 
genesis by a high water-table. These palaeosols show the cumulative effects of the 
initial superimposition of lower upon upper horizons, and secondly, as 
aggradation continues, the passage of the entire profile into the saturated zone. 
The latter effect has been termed accumulative hydromorphy (Bown and Kraus, 
1987) and is an important factor to consider when comparing ancient palaeosols 
with modern or recent palaeosols that have not been subjected to an extended 
period of continuous saturation. 
It is only relatively recently that the differences between cumulative alluvial 
palaeosols and single palaeosols marking long term non-depositional or hiatus 
surfaces, has been clarified. This distinction has led to renewed interest in alluvial 
palaeosols as indicators of geomorphology (Allen, 1974b; Leeder, 1976), 
floodplain accretion rates (Allen, 1974a, b; Leeder, 1975; Bown and Kraus, 
1981a; Atkinson, 1986), migration behaviour of the main channels (Allen, 1978; 
Bridge and Leeder, 1979; Retallack, 1986), time-equivalent floodplain 
sedimentation (Behrensmeyer and Tauxe, 1982; Kraus and Bown, 1986) and time 
resolution of palaeosol-hosted vertebrate fossil assemblages (Bown and Kraus, 
1981b; Behrensmeyer, 1982; Retallack, 1984). The palaeoclimatic interpretation 
of palaeosols has been enhanced by detailed descriptions of micro-root channels 
(McSweeney and Fastovsky, 1987; Fastovsky and McSweeney, 1987), 
palaeovertisols (Blodgett, 1985; Sigles and Reinhardt, 1988) and through 
numerous studies of palaeopedogenic carbonates (Friend and Moody-Stuart, 
1970; Steel, 1974; Hubert, 1978; McPherson, 1979; Wright, 1982; Prather, 1985; 
Allen, 1986). Furthermore, elaborate landscape reconstructions have been made 
from the integrated palaeoecological and sedimentological studies of Eocene 
palaeosols (Retallack, 1977a, b, 1981a, b, 1983). 
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Calcareous nodules are common in Lower Beaufort mudrocks of the 
southwestern Karoo and have been interpreted by several workers as of 
pedogenic origin and reflecting semi-arid climatic conditions on the ancient 
floodplains (Hatton, 1967; McPherson and Germs, 1979; Smith, 1980, 1987a). To 
date, there are no published descriptions of these palaeosol profiles, nor has any 
attempt been made to record their distribution in relation to the various 
floodplain facies. The purpose of this investigation is to describe the palaeosols 
from the various fluvial facies and interpret the controls of pedogenesis in 
different parts of the ancient floodplains. 
3.2. PALAEOSOL PROFILES OF THE INTERCHANNEL FACIES 
ASSOCIATION 
Three depositional facies and six subfacies have been defined within the 
voluminous overbank or interchannel sequences of the Teekloof Formation. 
Fundamental to this facies distinction is the decreasing periodicity and 
competence of flow across the floodplain surface with increasing distance from 
the main channel. The three main depositional environments of the interchannel 
belt included levee/channel bank, proximal floodplain and distal floodbasin 
deposits. 
Three main types of palaeosol profile have been identified within the Teekloof 
Formation of the southwestern Karoo. They repeatedly occur within specific 
sedimentary facies described previously and as such they are interpreted as 
having accumulated on different parts of the ancient floodbasin (Fig. 44). The 
profiles described below are fully developed examples of the three soil types, 
although there are many intervals that do not display the complete profile 
differentiation but show enough to allocate it to one of the three types. Many 
outcrops also contain well-developed hydromorphic colour mottling. True 
hydromorphic soils and hydromorphic "overprints" are not bound to any specific 
facies and are fairly common throughout the interchannel sequences. 
ABANDONED CHANNEL 
single and multistoried point bar sandstones 
channel-fill 
rn FINE-GRAINED SANDSTONE 
EI2J THICKLY·BEDDED MUDROCKS 
E THINLY· BEDDED MUDROCKS 
m ROOT MOULDS 
B SMOOTH·SURFACED NODULES 
~ COALESCED NODULAR CLUSTER 
IT!] RHIZOCRETIONS 
~ NODULAR NETWORK WITH VEINLETS 
I~<!> I SEPTARIAN NODULES 
~ PSEUDOMORPHS OF GYPSUM 
IZIJ CLAYSTONE-LINED SURFACES 
[[II] CLAYSTONE· LINED BURROWS 
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distal crevasse splay 
marginal lacustrine 
lacustrine 
PALEOSOL PROFILES AND DEPOSITIONAL 
ENVIRONMENTS OF THE LOWER BEAUFORT 
FIG. 44 Generalized cross-section of a Lower Beaufort floodplain showing the various depositional environments with 
their major sediment packages and palacosol profiles. BCa = Calcareous B horizon, Cg = Glcycd C horizon, 
Bt =Textural B horizon, K =Calcareous duripan layer, Acv = Evaporitic A horizon. 
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Non-pedogenic diagenesis of the Lower Beaufort strata in certain areas reached 
lower greenschist phase (300 degrees C, Martini, 1974) but over muchof the 
southwestern Karoo it is of lower grade. The most pervasive diagenetic 
"overprints" include silicification of the sediments, especially carbonate 
replacement and quartz overgrowths on detrital grains. Because the varying 
grades of diagenesis at different stratigraphic levels in different parts of the basin 
have affected the mudrock colours and chemistry, these criteria are not 
considered reliable for recognising palaeosols and are, therefore, used reservedly 
in the following descriptions. 
3.2.1. Levee/Channel-Bank Palaeosols 
Palaeosols of the levee facies are characteristically drab coloured, predominantly 
greys and greens and mottled horizons with a paucity of reddish-browns and 
purples. They contain abundant sub-vertical burrows and/or root channels, which 
are especially visible in the thin buff-coloured sandstone lenses. Some rooted 
horizons contain abundant vertically orientated rhizocretions (Klappa, 1980; Fig. 
45) composed of solid micrite cylinders with a characteristic rough surface 
texture. 
Smooth-surfaced calcareous glaebules occur within the lower levels of these 
palaeosols. Horizons of these nodules, in the order of 30 em thick, are laterally 
continuous for up to 100 m. The nodules are oblate, varying in length from a few 
millimetres to 25 em, but most common in the 5 to 10 em size range. Smaller 
- nodules tend toward higher sphericity, larger ones are more irregular and appear 
to have been formed by the amalgamation of several smaller nodules. 
The external colouration of the glaebules usually matches that of the enclosing 
mudrock, commonly greenish-grey siltstone. Internally, the nodules consist of 





Partially prepared Plisterodon skull from within a smooth-surfaced 
nodule. Note the "fissured" bone surface caused by displacive growth of 
calcite between cracks and cranial sutures. Scale bar = 1 em. 
Top: four calcareous rhizocretions representative of a large collection 
made from a levee palaeosol on Reiersvlei. 
Bottom: four similar rhizocretions collected from modern dune deposits 
at Elandsfontein on the Cape West Coast. 
In situ Diictodon skull plus lower jaw and some caudal vertebrae lying 
dorsal-up with snout towards the right. The fossil is completely 
perimineralised with smooth-surfaced nodular material. Broken surface 
shows the thickness of the calcareous nodule around the bone and the 







contain fossil vertebrate bones and in many cases the glaebule shape matches 
that of the the enclosed bone, (Fig. 46). Displacive crystallization of these 
nodules is evidenced in the "explosion" of perimineralized skulls where nodular 
material appears to have forced apart the sutured dermal bones (Fig. 47). 
3.2.1.1. Interpretation 
Palaeosols in the levee deposits are poorly horizonated, reflecting a relatively 
immature soil (Fig. 44). They consist of poorly defined drab grey 'A' horizons, 
with claystone-lined burrows and root casts, passing downwards into a calcic 
upper 'B' horizon. This overlies mottled, but otherwise unaltered, parent 
alluvium which contains scattered calcareous glaebules. Colour layering in this 
'C' horizon reflects primary textural alternations, the sandier deposits being 
greenish, and siltier deposits tending toward dark grey. 
The sedimentary sequences and structures resemble those of modern levee 
deposits described from semi-arid alluvial plains (Butler, 1958; McKee et al., 
1967; Singh, 1972). The ridge-like topography, the paucity of clay, and generally 
coarser textures of the Teekloof levees would have promoted rapid infiltration of 
moisture through the surficial sediments. Following a major overbank flood event 
the newly deposited sediments would soon have been colonized by burrowing 
invertebrates and by pioneer plants. As vegetation diversity and density increased 
so would the translocation of carbonate from the surficial to the lower solum 
which was initially preferentially precipitated around roots. With increasing 
maturity, carbonate precipitation apparently became more concentrated within a 
narrow calcic horizon at the base of the root zone. 
The glaebules in the lower solum of the Teekloof levee palaeosols are distinctive 
in their smooth surface textures and it is possible that they were actually 
precipitated at the groundwater interface and that their surface textures reflect 
this generally wetter environment (Semeniuk and Megher, 1981). The narrow 
horizons of rhizocretions are indicative of the early precipitation of calcium 
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carbonate around roots in the porous, well-aerated upper solum (Klappa, 1980; 
Semeniuk and Searle, 1985). 
Proof tha~ some, if not all, the carbonate glaebules had consolidated earlier than 
their host alluvium is indicated by their common inclusion in mudstone pebble-
lag conglomerates that line the thalweg scours of major channel sandstones. 
These nodules were most probably derived from the soils contained in blocks of 
bank material that collapsed from the cut-bank. 
Butler (1958) has recorded abundant lime glaebules some 60 - 70 em below the 
levee surfaces of abandoned Pleistocene semi-arid river systems in southeast 
Australia. He attributes the lack of textural distinction between the A and B 
horizons in these entisols to the presence of lime and its effect of lowering the 
plasticity of clays. He also highlighted the abundance of lime in the levees 
compared to the streambed and axial floodbasin areas. A similar general 
distribution of carbonate is found in the Lower Beaufort floodplain palaeosols. 
Periodic, possibly seasonal, scour and sedimentation on the levee surfaces 
appears to have prevented the pedological processes from operating long enough, 
on any portion of the parent alluvium, for horizons to become texturally distinct. 
Thus, the immature nature of the levee palaeosols in the Teekloof Formation is 
mainly attributed to their proximity to a river that was subject to overbank 
flooding. 
3.2.2. Proximal Floodplain Palaeosols 
Palaeosols in the proximal floodplain deposits of the Teekloof Formation are 
characterized firstly by the abundance and variety of calcareous glaebule shapes 
and accretionary layers and by the presence of dense, dark reddish-brown, 
slickensided siltsone horizons (Fig. 44). Mudrock colours are more variable than 
the levee deposits with more reddish-brown, brown and mottled purple horizons. 
Colour banding is, however, still predominantly controlled by the sedimentary 
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fabric, the exception being the clay-rich dark reddish-brown siltstone which 
contains numerous sub-vertical planar surfaces coated with slickensided reddish-
brown claystone skins (Figs. 48 and 49). This structure imparts a distinctively 
crumbly weathering pattern as opposed to the blocky texture of unaffected 
siltstones. These surfaces resemble the arcuate "skew planes" described by 
Brewer (1964) and are interpreted as stress argillans brought about by shrinking 
and swelling in response to wet/dry oscillations in the lower solum of a calcic 
vertisol. In many cases the well-developed textural 'B' horizons are overlain by a 
single layer of large brown-weathering calcareous nodules (Fig. 48) which are 
similar in geometry and texture to palustrine carbonates described by Freyet and 
Plaziat (1982) and Calvo et al. (1989). 
Horizons of calcareous nodules and solid layers of nodular material are common 
in the proximal floodbasin sequences. Unlike the smooth oblate levee nodules 
these have an irregular, knobbly appearance, as if formed by the accretion of 
numerous small glaebules. They occur in "clumps" up to 5 m in diameter and 
10 em thick which in some cases interconnect to form, in plan view, a "sheet with 
holes" (Fig. 50). When fully developed, these clumps have a sharp, distinctly 
hummocky upper surface and a gradational lower contact. The lower half of the 
micritic mass usually contains angular fragments of the host mudrocks which 
gradually decrease in size and number upwards, leaving the upper half devoid of 
intraclasts (Fig. 51). Vertical, claystone-lined burrows or root channels are visible 
in broken nodules (Fig. 51). Polished thin sections of these nodules reveal 
numerous rootlet channels surrounded with green reduction haloes and partially 
filled with an opaque, possibly carbqnaceous, material (Fig. 52). Black cubic 
crystals and diffuse zones of haematite enrichment, were identified in many of 
the nodules. Some contain drusy quartz-lined star-shaped cavitites or arcuate 
fissures, the larger of which are filled with equant calcite and amorphous 
manganese oxide crystals. 
Accretionary sheets of nodular material are rarely thicker than 5 em, sometimes 
thinning to a few millimetres, but their resistance to weathering causes them to 




Prominent calcic B horizon (at hammer-head) of a proximal floodplain 
palaeosol on Bergvallei (Appendix Fig. 20). The crumb weathering 
texture in the mudrocks immediately below the BCa horizon is imparted 
by an ill uvial accumulation of day argillans (Fig. 49). 
Close-up of a slickensided claystone draped "skew plane" (Brewer, 1964) 
in the ill uvial Bt horizon below the hammer head of Fig. 48. (Sec 
Appendix Fig. 20). 
FIG. 50 
FIG. 51 
Cluster of smooth-topped brown-weathering calcareous nodules in a 
proximal floodplain palacosol on Amandelboom (Appendix Fig. 20). 
1 i 1 
Close-up of in situ proximal floodplain calcareous nodule cluster showing 
smooth top, gradational base and vertical clay-lined root tubules. Scale 
111 em. 
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Polished slab (A) and thin section photo micrograph (B) of the nodule 
shown in Fig. 51. Note the distinctive brecciation of mudrocks at the base 
of the nodule and the mud rock-poor upper zone. Note too, the root and 
rootlet channels that ramify the micritic groundmass of the upper zone 
shown in the thin section B. 
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Continuous accretionary sheet of palaeocaliche, possibly formed in the 
zone of capilliary rise just above the groundwater table in proximal 
floodplain areas . 
•• • 
Selection of coprolites from Teekloof palaeosols. The cylindrical type 
commonly contain therapsid bone fragments and were probably 
produced by therapsid carnivores. The spherical types have pinch marks 
similar to those made by some modern ruminant herbivores. The 




kilometres (Smith, 1981). The upper surfaces are sharp and flat, with a pustular 
or pitted texture. The lower boundary is irregular and gradational, weathering 
into a s-eries of vertical "pillars" of cemented siltstone. Internally, these "sheets-
with-holes" have a dense grey micritic groundmass, similar to the glaebules, but 
lacking intraclasts, burrows and rootlets. 
Rhizocrctions occur within some of the proximal floodbasin palaeosols but are 
not as abundant as in the levee deposits. Calcified coprolites of bone-ingesting 
carnivores (Fig. 54) and calcretized therapsid burrow casts are other minor 
components of these palaeosols (Smith, 1987b). Colour mottling is pervasive, 
involving mixtures of maroon and green tints. The mottles do not appear to be · 
controlled by sedimentary fabric and commonly transgress textural boundaries. 
They occur throughout the profile but are best developed in the lower 'B' and 'C' 
horizons of the more calcic palaeosols. 
3.2.2.1. Interpretation 
Near-channel floodplains were topographically level or sloping slightly downward 
towards the axis of the floodbasin (Fig. 44). Subdued undulations influenced the 
drainage properties of the soils in that the floors of depressions may have been 
saturated during periods of high rainfall. The abundance of fibrous rooted 
horizons shows that vegetation was present although the component species arc 
not known. The presence of claystone linings to invertebrate burrows and root 
moulds suggests that they provided pathways for downward percolating flood 
waters and meteoric waters which translocated eluvial clay. 
Reduced periodicity and intensity of flooding in these parts of the floodplain 
allowed soil-forming processes to alter the surficial alluvium for long periods 
before burial. During these extended periods of very slow deposition or non-
deposition, mummified, weathered and disarticulated therapsid skeletons 
naturally accumulated on the floodplain surface along with numerous abandoned 
underground burrows. Occasional catastrophic flood events scattered smaller 
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bones, buried larger skeletal elements, and plugged the open burrows with silt 
and sand. 
Carbonate and clay translocation probably operated simultaneously in these soils 
and from their association in outcrop it appears that the reduced porosity of the 
illuviated clay horizons may have promoted the formation of more confined 
carbonate horizons immediately above. In this respect these soils arc similar to 
calcic vertisols described by Blodgett (1985) and are indicative of multiple cycles 
of wetting and drying on a warm semi-arid floodplain. Carbonate precipitation 
around buried therapsid bones is again pervasive in these palaeosols and does 
not appear to be affected by the degree of pre-burial desiccation of the bone. 
The morphologies and internal structures of the rough-surfaced calcareous 
nodules and sheets are comparable to the maturation sequence (I to V) for 
Quaternary calcretes described by Gile et al. (1966) and Hubert (1978). Over a 
period of some 10 000 years (Reeves, 1970; Williams and Polach, 1971) the BCa 
or 'K' horizon evolved from isolated glaebules and filaments (I) through a 
continuous increase in nodule density (II and III) until the horizon became 
completely plugged with carbonate (IV). Further modification by dissolution and 
re-precipitation formed laminar carbonate on the upper surface (V). By analogy, 
the fully developed floodplain palaeosols of the Lower Beaufort may indicate 
that extended periods of up to 10 000 years occurred between significant 
overbank floods that were capable of burying a soil profile. In effect this is a 
measure of the recurrence interval of the deposition of crevasse-splay lobes at 
any soil site. 
Semeniuk and Searle (1985) describe three calcrete types from Holocene coastal 
sands (age 7 100 years BP) that closely match the morphotypes of the Lower 
Beaufort palaeocalcrete. They are:-
(1) vadose zone rhizocretions; 
(2) non-pedogenic, thin-sheets (10 - 15 c~ thick composed of mottled, 
massive and laminar types), in the zone of the capilliary rise 
above the water table' 
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(3) pedogenic brecciated calcrete. 
Immature profiles are dominated by vadose rhizocretions whereas the mature 
landward profiles contain more mottled, massive and laminar calcretes of 
groundwater origin. The calcareous accretionary sheets of the proximal 
floodbasin palaeosols were possibly formed in a similar manner, just above the 
groundwater table, by capillary rise, and if so may be regarded as indicative of 
pedogenic maturity achieved within a 7 000 year time span. 
Indirect evidence for the depth to watertable in these near channel palaeosols is 
indicated by the vertical dimensions of sand-filled therapsid burrow casts that 
project below, and are in lithological continuity with, the base of crevasse-splay 
sandstones (Smith, 1987b). Assuming that the terminal chambers were 
constructed above the water table, the minimum depth to water table for these 
palaeosols is +/- 1.5 m (Smith, 1987b ). 
The morphology and distribution of carbonate in the Teekloof palaeosols 
suggests that they formed under a semi-arid to arid climate with a mean annual 
moisture deficiency (McPherson and Germs, 1979). Comparable glaebule 
composition and textures occur in Pliocene to Holocene calcretes (Semeniuk and 
Searle, 1985; Netterberg, 1980; Watts, 1977), and especially with those of semi-
arid alluvial plains (Sehgal and Stoops, 1972; Butler, 1958).From these studies it 
is inferred that the Teekloof climate was warm to hot (mean annual temperatures 
16 - 20 degrees C or possibly as high as 25 degrees) and had a seasonally 
distributed rainfall of around 500 mm, but could have been as much as 800 mm 
per annum (Semeniuk and Searle, 1985). 
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3.2.3. Distal Floodbasin Palaeosols 
· The parent materials of these soils were deposited in the axial depressions of 
floodbasins far from the main rivers (Fig. 44). They consisted of thinly bedded 
dark grey and dark brown muddy silts with thin persistent beds of green silty sand 
and horizontally laminated fine-grained sand. Horizons of sand-filled polygonal 
desiccation cracks are fairly common in these deposits. The sand is probably of 
aeolian origin because in most occurrences, there is no lithological continuity 
with the overlying bed. 
Calcareous nodules are not as common in this facies as in proximal floodbasin 
and channel bank deposits although a distinctive type of palaeocalcrete, 
consisting of a polygonal network of calcareous nodular material, is rarely 
encountered. Within the network, mottled mudrock is ramified by numerous 
millimetre-thick veinlets of calcite (Fig. 55). These polygons appear to have been 
formed by preferential cementation of more porous silty and sandy mudcrack-fills 
at, or just beneath, the floodplain surface. Layers of reddish-brown quartz 
pseudomorphs of gypsum in "desert rose" crystal habit are rarely found in this 
facies (Fig. 57). They are generally hosted by a highly disrupted reddish-brown 
muddy siltstone which weathers easily to release the distinctive "desert rose" 
clusters. 
Thin beds of highly silicified siltstones ("cherts"- of Rossouw and De Villiers, 
1952) and horizons of small siliceous septarian nodules (Fig. 56) are found in 
some distal floodbasin sequences of the Teekloof Formation. The chert bands are 
more common and more widespread in the underlying Abrahamskraal 
Formation. These beds have distinctive horizontal, rippled and convoluted 
laminae and a pink weathered-surface colouration (Fig 43). More rarely, quartz 
pseudomorphs after gypsum occur as numerous individual "desert rose" and 
"rosette"-shaped clusters (Stear, 1980) lying along a single bedding plane 
(Fig. 57). 
FIG. 55 (A) Polygonal Network of palaeocaliche in distal floodbasin mudrocks .. 
(B) closer view of caliche veinlcts that ramify the host mudrocks between 
the polygonal network of calcareous nodular material. 
FIG. 56 
FIG. 57 
A siliceous, platelet-shaped septarian nodule from distal floodbasin 
mudrocks. Scale bar= I em. 
Quartz pseudomorphs after gypsum "desert rose" crystal clusters from 
distal floodbasin deposits on Lceukloof (Locality Ll of Fig. 9). 
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The septarian nodules vary in shape from slightly flattened sphere, through 
biconvex "muffins" to biconvex "platelet" (Fig. 56). Microprobe and X-ray 
analyses (Smith, 1981) indicate a microcrystalline silica groundmass, with both 
fibrous and equant calcite mineralization in the cracks, and stringers of haematite 
and manganese oxide. These nodules were probably formed as replacements of 
calcareous nodules under hydromorphic conditions. The original lime mud was 
possibly precipitated at the sediment-water or sediment-air interface and went 
through a gel-like phase in the initial stages of growth, followed by case-
hardening arid colloidal contraction due to chemical desiccation (syneresis) 
(Brewer, 1964; Neal, 1978). Perhaps a more feasible explanation for septa 
formation in calcareous nodules was proposed by Astin ( 1986) involving 
compaction and overpressurization of the nodule following rapid burial. 
Mechanical cracking may occur after burial beneath as little as 50 em of fine-
grained sediment. 
Vertebrate fossils are rare in the distal floodbasin deposits and comprise mainly 
small isolated post-cranial elements such as vertebrae and ribs (Taphonomic 
classes F, G and H of Appendix Figs. 8 and 9). Amphibian skeletons are usually 
more articulated, and display evidence of sun-cracking and flaking due to pre-
burial weathering. 
3.2.3.1. Interpretation 
Pedogenic horizonation of the distal floodbasin deposits is minimal because the 
solum is not characterized by downward translocations but by high groundwater 
conditions and surficial evaporite precipitation. The pedogenic immaturity in this 
case is not the result of repeated burial, as with the levee palaeosols, but is due to 
an almost permanently saturated lower profile and the complete submersion of 
the entire solum for extended periods. Although with such low sediment , 
accretion rates there was ample time for mature profiles to develop in the distal 
floodbasin, the low topographic position and high water table possibly "drowned" 
these soils leaving only the upper layers pedogenically active. It is in these upper 
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layers that evaporative pumping led to the precipitation of carbonate and gypsum 
cements in more porous beds and between impermeable layers. 
The common occurrence of polygonal networks of calcareous nodular material in 
these beds is perhaps indirect evidence for a continuous flux of calcium carbonate 
dust from the atmosphere, that settled on the floodplain. It could explain the 
abundance of carbonate in the soils which were developed from generally 
carbonate-poor parent alluvium (Yaalon, 1954; Mayer eta!., 1988). 
Several workers have found volcanic glass shards in the Lower Beaufort cherts 
and this has led to the proposal of a tuffaceous origin (Martini, 1974; Ho Tun, 
1979). The palaeoenvironment, mode of occurrence, and sedimentary structures 
of the "cherts" (Fig. 21) are strikingly similar to quartz-rich lime sandstones of the 
'lacustrine yellow dolostone facies' described by Clemmensen (1978) from the 
Triassic of Greenland. It is proposed that the Lower Beaufort cherts were 
marginal lacustrine carbonates that accumulated in the seasonally exposed 
surface muds around playa-type lakes and onto which a rain of volcanic ash fell. 
Diagenetic solution of the glass shards would have released silica and could 
subsequently have replaced the surrounding carbonate to form a preferentially 
silicified chert layer. 
Recent experimental work on the control of gypsum-crystal morphology in saline 
terrestrial environments (Cody and Cody, 1988) has shown that "desert rose" and 
"rosette" habits similar to those found in the distal floodbasin facies of the 
Teekloof Formation are formed in warm saline continental sediments containing 
concentrations of humic compounds. Such conditions are likely to have prevailed 
in the shallow-water evaporitic lakes of the distal floodbasin of the Lower 
Beaufort, which were fed by ephemeral streams draining the vegetated 
meanderbelt ridges. 
4. VERTEBRATE TAPHONOMY 
4.1. INTRODUCTION 
In 1940 Efremov, who has been dubbed "the father of modern taphonomy", 
published a synthesis of the aims and scope of taphonomy which he defined as 
"the study of the transition (in all its details) of animal remains from the 
biosphere into the lithosphere". 
This has since been modified to include organisms other than just animals and is 
now defined as "a broad field of integrated study of fossil beds from both 
biological and geological points of view in order to interpret their occurrence 
(Dodson, 1971). 
Because the transition from living to fossilized states is so complicated, there are 
several ways in which it may be studied, each concerned with different stages in 
the passage from living community through death, decomposition, disarticulation, 
transportation, embedding, burial, fossilization, diagenesis and structural 
distortion before being exposed and finally recovered. 
This study is primarily concerned with vertebrate fossils and their host sediments 
and is aimed at reconstructing, from all available clues, the post-mortem pre-
burial history of these fossils. Efremov (1940) used the term "biostratinomy" to 
describe this particular avenue of research. Similar studies have been carried out 
on North American dinosaurs of the Cretaceous Oldman Formation (Dodson et 
al., 1980} and Judith River Formations (Wood eta!., 1988) and the Jurassic 
Morrison Formation (Dodson eta!., 1980) as well as on fossil mammals of the 
Miocene Siwalik Group in Northern Pakistan (Behrensmeyer, 1988, 1987; 
Badgley and Behrensmeyer, 1980). 
To date there has been very little taphonomic research done on the Lower 
Beaufort vertebrate fossils. Colbert (1963) was perhaps the first to usc 
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palaeontological evidence from the Lower Beaufort in palaeoclimatic 
reconstruction. Hotton ( 1967) recognized some fundamental taphonomic 
differences in the Lower Beaufort occurrences including the "head-only" 
assemblages described in this report. Boonstra (1969) noted that some 
parieasaurian fossils that were preserved fully-articulated in an upright attitude 
with their heads up were possibly mired in a floodplain pond. He also observed 
that the scarcity of articulated remains of dinocephalians was an indication that 
they lived in upland areas. 
In a pioneer taphonomic study of the Lower Beaufort floodplain deposits, Smith 
(1980) interpreted the differences in articulation ratio and preservation of 
vertebrate fossils as a reflection of energy-levels in various sub-environments .. 
The present study is a continuation of this research with more attention paid to 
other taphonomic parameters that have affected the preservation of fossils in the 
Teekloof Formation. 
Most of the fossils that were found in situ, during the course of this study, have 
been taphonomically assessed (see Appendix Fig. 23). T~ involves field 
documentation of various aspects of the fossil such as field identification (usually 
to generic level), locality information and biozone, taphonomic class, attitude of 
skulls, type of peri-mineralization, skull length, presence of tusks, colour of bone, 
lithology of matrix and, on certain outcrops, the sedimentary facies of the host 
sequence. 
Figure 59 plots the distribution of fossils found in areas where facies analyses 
have been conducted. It shows that the proximal floodbasin deposits are 
generally the most fossiliferous, followed by the channel bank (levee) and distal 
floodbasin deposits. Channel deposits, although often containing bone fragments 
in their basal lag conglomerates, are the least fossiliferous. This is in contrast to · 
the occurrence of dinosaur fossils in the Dinosaur Provincial Park (Dodson eta/., 
1980; Wood et al., 1988) where the bottom channel deposits contain the most 
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FIG. 58 Relative abundance of genera among the 940 fossils that weretaphonomically assessed from the study block and 
a.re now stored in the Department of Karoo Palaeontology, South African Museum. Note how Diictodon, 
Oudenodon and indeterminate dicynodonts dominate the fossil fauna of the Teekloof Formation. 
FIG. 59 The abundance of therapsid fossils in each of the three overbank facies associations that were recorded on 










Figure 58 illustrates the frequency distribution of the various types of fossil found 
in the study area and highlights the relative abundance of Diictodon in these 
strata. 
Paragraphs 4.1.1. to 4.1.5. include an analysis of the taphonomic assessments, the 
results of which are considered applicable to the Teekloof fauna as a whole. This 
is followed by more detailed description and interpretation of the main 
taphonomic of vertebrate fossil assemblages in each interchannel facies. 
4.1.1. Taphonomic Class 
Within the Teekloof depository, the disarticulated skeletal elements of ma~mal­
like reptiles and amphibians were the largest sedimentary particles on the 
floodplains. Source areas for the major rivers were at least 1000 km away and 
sediment supply to this part of the alluvial plain was depleted in bedload that was 
coarser than medium-grained sand. However, it is evident from palaeohydraulic 
analyses (Smith, 1987) that the lack of coarser clastics in the floodplain deposits 
does not necessarily imply that the flow velocities were too low or that discharge 
was inadequate. It appears that there was a shortage in sediment supply in these 
size grades. Such a shortage may have been caused by easily disintegrating, 
homogeneous, fine-grained source rock. It is more likely, however, that most of 
the coarser sediment load was "stored" upstream in large tectonically-sustained, 
alluvial fan systems emanating from the points at which the main rivers emerged 
from the uplands. 
The absence of predators with dentition capable of crushing bones means that 
carnivory could not have been a major factor causing the disarticulation and 
dispersion of larger skeletons on the floodplain. However, the bone shards that 
have been found in many of the carnivore coprolites show that some bones were 
ingested (see Fig. 54). This may have been accidental ingestion whilst scavanging 
a large prey but more likely these shards originated from smaller infant and 
juvenile prey that could be swallowed with minimal chewing. 
126 
!DURATION OF POST! 
TAPHONOMIC CLASS TRANSPORTATION IMORTEM/PREBURIALI 
I PERIOD I 
I I 
A Complete articulated skeleton No I V. Short I 
in "curled up" attitutde - transportation I I 
sometimes paired (preserved in I I 
PRESERVED AT burrow) I I 
SITE OF DEATH I I 
B Complete or near complete Slightly rolled I Short I 
skeleton with straight or (preserved in I I 
reflexed spinal curvature - burrow) I I 
sometimes paired I I 
I I 
I I 
c Skull with articulating I Short I 
cervical vertebrae and I I 
lower jaw I I 
Lag - Short I I PRESERVED NEAR D Skull with displaced lower distance I Long I SITE OF DEATH jaw transport I I I I 
E Skull without lower jaw I Long I 
I 
F Lower jaw I Long 
I 
Accumulation of variety of 
I 
G Long distance I V. Long 
small post-cranial elements transport I 
PRESERVED FAR into "bone bed" reworked & I 
FROM SITE OF winnowed & I 
DEATH sorted I I 
H Isolated and/or fragmented Long distance I V. Long 
ribs limb bones and vertebrae transport I 
I 
TABLE 4 Taphonomic classes of Diictodon based on the degree of disarticulation of 
the skeleton. 
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Because the Teekloof predators were adapted to a flesh-tearing, scavenging 
feeding habit the degree of articulation of medium to large therapsid skeletons in 
the Teekloof Formation may be taken as a crude indicator of the length of time 
the skeleton lay undisturbed on the floodplain surface before final burial. From 
the author's collection of some 2 500 in situ fossils from the south-western Karoo 
it is possible to identify regularly recurring patterns of skeletal disarticulation, 
disassociation and dispersion that are formalized into 8 taphonomic classes (A -
H of Table 4). 
Although the progressive disarticulation trend from class A to H is broadly linked 
to increasing "residence time" on the floodplain surface, there is an important 
exception that was discovered during the course of this study. Taphonomic classes 
A and B are, in some cases, the result of the animal having died within the 
confines of underground burrows. Because these skeletons were not subjected to 
the same taphonomic processes as those that lay on the floodplain surface, their 
high degree of articulation need not necessarily reflect a short post mortem/pre-
burial period. 
Taphonomic classes C, D, E, F, G and H, therefore, reflect the fundamental 
decompositional classes of skeletons that were exposed on the ancient floodplain 
surface. The degree of completeness and articulation of these fossils reflects their 
resistance to a variety of dispersal processes that affected the skeleton after death 
and before final burial. 
Some environmental factors operating to resist disarticulation and dispersal of 
mammal-like reptile skeletons may have been:-
1. Desiccation of ligaments and mummification of the leathery skin soon 
after death. 
2. Protection from scavenger attack - death within an inaccessible or 
inhospitable area, eg. crevasse channel, erosion gulley. 
3. Protection from trampling - death in inaccessible or depopulated areas 
such as the dry floodplain surfaces away from drainage channels. 
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4. Large dense bones such as the femur or skull of an adult Endothiodon -
too heavy to be entrained by most sheet floods. 
5. Rapid sediment accumulation - death at site of active sedimentation. 
Death and burial in the same event, eg. flash flood. 
6. Anchorage of carcasses by vegetation or quagmire preventing 
entrainment and encouraging burial. 
Factors promoting skeletal disarticulation and dispersal may have been:-
1. Mastication and ingestion of small animals by carnivores. 
2. Scavenging and bone gnawing of larger carcasses by carnivores. 
3. Excessive trampling eg. death at edge of water hole or on migration 
path. 
4. Complete decomposition of flesh and ligaments by bacterial action in 
permanently saturated environments eg. spring hollows and perennial 
lake margins. 
5. Small bones - easily entrained by low-velocity, shallow sheet floods. 
6. Death in the confines of the main channel where multiple reworking of 
point-bar sediments is likely . 
. 7. Death within areas of very slow sediment accretion rates that allow 
enough time for excessive bone weathering. 
8. Absence of vegetation for anchoring carcasses and promoting localized 
sedimentation during floods. 
Using the present method of taphonomic assessment, it is possible to determine · 
whether a skeleton was disarticulated and dispersed by carnivory, trampling, in 
situ weathering or sheet floods. All these processes operate within relatively short 
term time frameworks. There is a longer term time constraint imposed by the 
overall rate of floodplain accretion that determines the maximum "residence 
time" of a skeleton on the surface of the floodplain before being buried. With 
increasing distance from the main channel the rate of floodplain accretion 
decreases and, correspondingly, the residence time of skeletons increases. If the 
"residence time" is longer than the time taken to reach late stage bone 
weathering, the bone has little chance of preservation. 
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Thus it is possible to use the taphonomic class structure of vertebrate fossils in a 
particular sequence of sediments to corroborate and quantify the general 
accretion rates interpreted from the sedimentary structures and palaeosols.· 
Figure 60 shows the taphonomic class distribution of all the in situ fossils assessed 
from the three study areas. It clearly shows that taphonomic classes D and E, 
being isolated skulls, are far more common than the more highly-articulated or 
the more dispersed groups. There may be some collector's bias against finding 
the more dispersed skeletons in that isolated skeletal elements are smaller and 
less easily spotted. However, the dominance of "skull only" occurrences over the 
more articulated skeletons is an obvious feature of the fossil fauna that needs 
explanation. 
To facilitate direct comparison between the taphonomic characteristics of 
different facies and to prevent any natural variations in the living population 
structures from influencing the results, the taphonomic class distribution of a 
single genus, rather than the fauna as a whole, was analysed. The dicynodont 
genus, Diictodon, was the obvious candidate, being of medium-size, occurring in 
all floodplain facies, and by far the commonest genera found in all three study 
areas (Figs. 58 and 59). 
Figure 61 shows the taphonomic class distribution of Diictodon in the three main 
floodplain facies. The proximal floodplain facies contains the largest range of 
taphonomic classes being similar to the channel bank facies in the distribution of 
classes C - H but having, in addition, a significant number of fully articulated 
skeletons (classes A and B). Some of these highly articulated skeletons have been 
shown to be preserved in underground burrows that were catastrophically-filled 
with crevasse-splay sands. 
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4.1.2. Attitude of Skulls .,. ·· 
The attitude of isolated fossil skulls is their three dimensional position in the rock 
relative to surrounding bedding planes. This may be expected to vary according 
to:-
1. The size and shape of the skull influencing its hydrodynamic, 
aerodynamic and gravitational stability. 
2. Embedding mechanisms such as localized scour around an obstruction 
to flow (Behrensmeyer, 1975) or trampling (Behrensmeyer, et al., 
1986). 
By analysis of the attitudes of numerous isolated skulls from a particular facies, it 
should be possible to predict the major processes of embedding. In this analysis 
only the skulls of Diictodon are used. The attitude of each in situ skull was 
recorded, before being lifted, and described as either dorsal-up, ventral-up, 
lateral-up, dorso-lateral-up, anterio-lateral-up, etc. 
The attitude of a skull (or any three dimensional fossil for that matter) in relation 
to the vertical compressional forces imparted by the accumulation of overburden 
is important in determining the pattern of stress and breakage points of the fossil. 
The pattern· of breakages of Diictodon skulls lying in each of the commonly 
occurring attitudes is predictable. Thus, by simply studying the pattern of 
compressional damage, it is possible to establish the in situ attitude of a skull that 
has been lifted and prepared. 
Figure 62.1 shows a plot of the attitudes of all the in situ isolated Diictodon skulls 
found in the study areas. Figures 62.2 and 62.3 show how the presence of an 
articulating lower jaw very strongly influences this attitude. Skulls that have a 
lower jaw are much more likely to be preserved lying on their side (lateral-up) 
whereas those without are most commonly buried dorsal-up although a 
considerable number were found ventral-up. This reflects the attitudes of_ 
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Taphonomic class distribution of therapsid fossils recovered from the study block higplighting the anomalously 
high proportion of ".skull-only" occurrences (Taphonomic calsses D and E), 
Taphonomic class distribution of Diictodon fossils in the three main interchannel facies _of the Teekloof. 
Formation showing that the proximal floodplain facies contains the more highly articulated specimens (classes 
A, B and C) which is, in part, attributed to the burrowing behaviour of small dicynodont. 
FIG. 63 Two "intertwined" articulated skeletons of adult Diictodon found lying across bedding planes at an angle 
identical to the ramp angle of a nearby sand-filled burrow cast (shown in Fig. 29). Although not clearly defined it 
is possible that they were entombed in the spiral of their burrow by a sudden collapse brought on by flash 





Anomalous skull attitudes are possibly caused by a "self-burial" mechanism 
described by Behrensmeyer (1975) whereby the skull topples into a scour pit 
excavated by turbulent eddies flowing round the stationary skull. Trampling is 
another effective embedding mechanism (Behrensmeyer, et al., 1986) that can 
cause anomalous attitudes tangential to the bedding. 
Burial within underground burrows (Smith, 1987b) also causes some anomalous 
skull attitudes although these normally involve more articulated specimens such 
as that shown in Figure 63 from the Teekloof Pass burrow locality. 
4.1.3. Peri-mineralization 
At least 90% of the fossilized bones in the Teekloof Formation are either 
· completely or partly peri-mineralized by variable thicknesses of smooth surfaced 
micritic nodular material, laminar calcite layers, or, more rarely, pustular iron-
rich calcareous nodular material. 
Figure 64 is a photomicrograph of the sharp contact of smooth-surfaced nodular 
micrite around a therapsid long bone. There is a narrow zone of fibrous calcite 
crystals, orientated normal to the bone surface, separating the bone from the 
micritic cemented siltstone that forms the bulk of the peri-mineralizing layer. 
Although cracked, the original bone surface (the periosteum) is relatively intact. 
Similar fibrous calcite layers, or rather laminae, form in the mudrocks 
surrounding many of the fossils whether they are peri-mineralized or not. They 
appear to have formed after compaction as they occupy gaps between the 
bedding planes that were opened up by differential compaction around the bone. · 
Whilst collecting they are used as an indicator of fossil bone and were possibly 




(A) Photomicrograph of the contact between a fossilized therapsid bone 
(b) and its enclosing micritic nodule (n). Note the narrow laminar calcite 
layer (arrowed) between the bone surface and the matrix of the 
enclosing nodule. Scale bar = 5 mm. 
(B) Closer view of laminar calcite layer (c) showing it to be made up of 
equant calcite crystals orientated normal to the bone surface. Note the 
detrital quartz in the micritic groundmass of the perimineralising nodular 
material. Scale bar = 1 mm. 
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Skulls that have been heavily peri-mineralized by micrite-cemented mudrocks arc 
much less compressed than those with lesser or no peri-mineralization. This 
suggests that the peri-mineralization was consolidated earlier than its host 
sediments and probably before complete mineral replacement of the contained 
bone. 
Slickensided surfaces are commonly observed in the host mudrocks immediately 
surrounding calcarous nodules and peri-miner~lized bones. They too appear to 
have formed through differential compaction around a rigid consolidated nodule. 
The mineralogy, structure and distribution of calcareous nodules in these strata 
indicate that they were precipitated by translocation of carbonates in the solum 
of palaeosols. It seems likely that the peri-mineralization of bones occurred at the 
same time, in the same place, as the development of palaeocalcrete horizons 
developed and may be attributed to an early diagenetic, pedogenic origin. 
Several workers have suggested that there is an association between the burial of 
"fresh" unweathered bone and its early encrustation with calcuim carbonate 
(Konizeski, 1957; Bown, 1982). This is borne out by the bone-bearing coprolites 
found in the Teekloof Formation soils that originally contained "fresh" bone 
fragments when dropped and which must have been quickly and thoroughly 
calcified before deep burial so as to retain their perfectly cylindrical shapes (see 
Fig. 54). 
4.1.4. Weathering Stage 
All the vertebrate fossils recovered from the study areas have been allocated a 
number from 1 - 5 indicating the inferred degree of pre-fossilization weathering 
of the bones. These categories or "stages" are comparable to modern bone-
weathering observations made by Behrensmeyer (1978). Personal observations of 
Behrensmeyer's taphonomic collection from the Amboseli National Park, Kenya, 
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which is housed in the Smithsonian Institution in Washington, allowed for more 
detailed comparison. 
Although there are differences in bone histology and structure between the 
Kenyan plains mammals and Karoo therapsids, the bones are similar enough in 
overall structure and composition for there to be many similarities in their 
weathering stages. 
The following weathering stages of Karoo therapsids are described in terms of 
macroscopic features that are distinguishable on unprepared material in the field. 
STAGE I 
Long bones-
"Fresh-looking" bone surface that has no longitudinal cracks or fissures. 
Articular surfaces are still moderately well-rounded. 
Skulls-
"Fresh-looking" bone surface. Sutures between individual elements of skull 
roof are tightly closed and almost invisible. Sclerotic plates sometimes 
preserved in place within the orbit. 
STAGE II 
Long bones-
"Fresh-looking" bone surface with some cracking and loss of surficial 
periosteal laminae and a few longitudinal cracks parallel to the shaft 
which taper towards the ends. Articular surfaces often have patches of 
cancellous bone exposed. 
Skulls-
"Fresh-looking" bone surface with some cracking of the squamosals and 
post-orbital bars and areas, especially around the snout, where periosteal 
bone has flaked off. Sutures of the skull roof are open, especially the 





"Fresh-looking" bone surface with longitudinal cracks, some which have 
opened into fissures, and flaking of periosteum along edges of cracks. 
Articular surfaces becoming flatter and mostly cancellous bone exposed. 
Skulls-
. "Fresh-looking" bone surface with longitudinal cracks in the squamosals, 
post-orbitals and pareital bones, flaking of rugose textured bone surface 
on nasals and pre-maxillae. Gaping of nasal and fontal sutures. Tusks 
intact and uncracked. 
STAGE IV 
Long bones-
Covered in longitudinal and radial cracks with almost complete loss of 
periosteal bone and a crazed weathering pattern of flaking sub-
periosteum. Cancellous bone may be visible in places along the shaft. The 
convexity of articular surfaces is completely lost. 
Skulls-
Most bones are cracked and fissured, post-orbitals and tusks are often 
missing. The caniniform processes and edges of squamosals are rough and 
splintered. All bones covered with microcracks giving a mosaic pattern 
that is most intricate in the inter-orbital and inter-temporal areas. 
STAGEY 
Long bones-
The dense periosteal bone has completely flaked-off. Inner cancellous 
bone is considerably cracked and fissured and the original bone shape is 
barely recognizable. 
Skulls-
The bone/matrix contact is difficult to define due to severe flaking and 
splintering of the bone surface. Extensive marginal erosion of the 
squamosal and pre-maxilla bones. Post-orbital bars become detatched. 
FIG. 65.1 
FIG. 65.2 
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Bone-weathering stages of Diictodon skulls recovered from the three 
overbank facies of outcrops that were studied in detail. B = channel . 
bank facies, P = proximal floodplain facies, D = distal floodbasin facies. 
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Figure 65.1 shows a plot of weathering stage distribution amongst all the fossils 
collected, showing an overall "freshness" to the fossilized bone material. This 
observation has been made by many palaeontologists over the years and is a 
"hallmark" of the Teekloof fossil fauna. 
Figure 65.2 is a breakdown of the distribution of weathering stages in the facies 
documented outcrops. Here it can be seen that the more weathered fossils are 
relatively more common in the distal floodbasin areas and the "fresher" bones are 
generally associated with the channel-bank and proximal floodplain facies. It can 
be seen, however, that the proximal floodbasin deposits have the largest range of 
weathering stages. 
The pattern of weathering of therapsid bones in the Teekloof Formation reflects 
various amounts of exposure to desiccating agents which, as with the Amboseli 
mammals, is attributed to direct sunshine and wind. Behrensmeyer (1978) has 
shown that under semi-arid climatic conditions on a flat alluvial plain, medium-
sized mammal bones take at least 6 years to reach stage V weathering. The most 
significant change in bone weathering textures occurs around 3 years after death 
when the bone changes from "fresh looking" (stages 0- 1 of Behrensmeyer, 1978) 
to "slightly weathered" (stages 2- 3). 
This figure may confidently be applied to equivalent-sized Teekloof fossils 
because the interpreted environmental conditions are similar. Thus, another time 
constraint may be added to the facies analysis, that of minimum "residence-time" 
of bone on the floodplain surface to attain the minimum weathering stage. If this 
"residence time" is a function of floodplain sedimentation then it should be 
possible to quantify the minimum sedimentation rates for the various floodplain 
facies. 
4.1.5. Bone Colour 
Bone colours vary considerably within the Lower Beaufort fossil assemblages. In 
the lower strata of the Dinocephalian Assemblage Zone along the southern 
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margin of the Karoo Basin the bone is generally darker in colour than higher up 
in the succession. These lower strata of the Abrahamskraal Formation contain a 
much higher proportion of dark blueish-grey, black and purple bone colours than 
higher up in the Teekloof Formation. In the study area the bone colours range 
from black to grey, light reddish-brown, cream and "porcelainite" white. There is 
no consistent relationship between the colour of fossil bone and the colour of the 
host matrix nor are any colours specific to any taxonomic group. 
The colour of fossil bone appears to be related to late diagenetic and 
metamorphic alteration in that areas of high regional metamorphism, such as the 
Dinocephalian Assemblage Zone along the southern margin of the basin, have 
generally darker hues and a higher proportion of black bone. 
In contrast, the degree of contact metamorphism of sediments in juxtaposition to 
dolerite sills and dykes may be visually assessed by the "whiteness" of fossil bone. 
Nearing the dyke margin the bone becomes gradually whiter and more brittle 
until a "porcelain-like" state is reached. Closer to the dyke the bone begins to 
disintegrate and within a few metres of the dyke margin empty moulds from 
which the bone has been completely "baked out" are commonly found. 
4.2. VERTEBRATE TAPHONOMY OF CHANNEL-BANK DEPOSITS 
Fossils in the channel-bank deposits are generally rare, consisting of skulls and 
isolated post-cranial elements such as ribs and limb bones, with a density in the 
order of 1 every 100 square metres of outcrop. There are, however, important 
exceptions to this general paucity of bone, where in patches of a few hundred 
square metres, bone becomes very common in the order of one specimen every 
10 square metres. These relatively fossil-rich patches are invariably found in 2 - 3 
metre thick inner-bank levee deposits directly overlying a high sinuosity channel 
sandstone. It is not easy to accurately define their areal limits but the host rocks 
form an elongate body some 50 - 75 m wide and up to 3 km long. 
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These rocks usually comprise massively-bedded greenish-grey fine-grained 
sandstone or siltstone up to 3 metres thick. All the fossils are completely peri-
mineralized with smooth-surfaced calcareous nodular material (Fig. 46), some to 
such a thickness that the original bone shape is no longer discernable. 
One such fossil-rich occurrence at the base of Eklipsberg in study area 2, lies on 
top of a major channel sandstone and has yielded hundreds of skeletons and 
skulls of Diictodon. Amongst the 52 fossils collected from this locality during this 
study there are 43 Diictodon, 2 Tropidostoma, 4 Pristerodon and 3 gorgonopsians 
(see Appendix Map 20; G.R. 32 degrees 08'45"S, 22 degrees 04'50"£). The 
Diictodon fossils were mostly isolated skulls both with and without lower jaws 
(classes D and E respectively), a few had articulated cervical vertebrae (class C) 
and one fully articulated class B skeleton. 
The bone surfaces are relatively unweathered (stages 2 and 3) and light grey or 
cream coloured. The isolated Diictodon skulls lay in the predictable attitudes of 
lateral-up for those with lower jaws and dorsal-up, for those without. 
Another outcrop of fossil-rich inner bank levee deposits occurs in Teekloof Pass 
(Appendix Map 19; G.R. 32 degrees 11'2~"S, 21 degrees 37'30"£ and Appendix 
Fig. 16) where 16 Diictodon fossils were collected from a 100 m long cliff 
exposure. The host sequence comprised a greenish-grey massive siltstone with 
large brown-weathering nodules directly and sharply overlying the topstratum 
deposits of an 8 m thick high-sinuosity channel sandstone. 
The fossils comprise 12 skulls with lower jaws, 3 with articulating cervical. 
vertebrae and 1 without lower jaw. All but one are of adults with skull lengths 
>50 mm, the exception, in the 25 - 50 mm range being classed as ~ juvenile. Of 
the 15 adult skulls, 11 are tusked suggesting that they are males. 
A higher than average frequency of black-coloured bone occurs in 6 of the 16 
skulls. Bla.ck bone is not specific to a particular matrix colour, matrix lithology, 
bone weathering stage or vertebrate taxon. It is possibly caused by · 
________________ .. _______ --· 
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metamorphism. These sediments have undoubtedly been "baked" by nearby 
dolerite intrusions but it is not known exactly how this affects bone mineralogy. 
The geometry and position of these fossil-rich levee deposits in relation to the 
underlying point-bar suggests that they may be swale fills or possibly the fine-
grained infilling of a chute channel. Similar floodplain channels are interpreted 
as the main depository for localized mammal bone accumulations in the Siwalik 
Group of Northern Pakistan (Behrensmeyer, 1987) and the much-quarried 
reptile bone-beds in the Permian "red beds" (Wichita and Clear Fork Groups) of 
Texas (Behrensmeyer, 1988; Sander, 1989). However, the bone density in the 
Lower Beaufort strata never approaches that of the bone-bed occurrences 
mentioned above although the degree of articulation is generally higher. The 
increased number of fossilized remains of therapsids in these rocks may have 
resulted from a combination of biological and hydrodynamic factors rather than a 
simple hydraulic "placer" model. 
Swales, chutes and crevasse channels would have provided watering holes for 
much of the year. Carnivores, in taking advantage of the increased density of prey 
species, would have contributed more than the "background" number of small 
and medium-sized herbivore skeletons to the death assemblage in these areas 
·(Behrensmeyer, 1987; Badgley, 1986; Conybeare and Haynes, 1984). It is possible 
that the high incidence of skull-only Diictodon fossils in these deposits is partially 
due to the opening-up of the neck region by carnivore attack thus accelerating 
the decomposition of ligaments and early disarticulation of the cervical vertebrae. 
In such a setting, trampling may have been an important taphonomic agent in 
disarticulating, breaking and embedding bones that lay around the waterhole 
(Behrensmeyer eta/., 1986). 
Being close to the main channel, overbank flows had the competence to lift and 
transport the smaller non-embedded disarticulated skeletal elements, including 
infant and juvenile skulls as well as mummified carcasses (Hill, 1979) but not the 
larger elements such as skulls and lower jaws. Thus, although the initial 
abundance of Diictodon cadavers may have been due to biological factors, the 
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composition of the fossil assemblage in these deposits was mainly determined by 
the hydrodynamic stability of individual skeletal elements and the buoyancy of 
mummified carcasses. 
The skull is the largest single element of the Diictodon skeleton especially if the 
lower jaw remains in articulation as it appears to have done in a great many 
cases. This meant that of all the disarticulated elements the skull was the least 
likely to become entrained and transported (Voorhies, 1969). In fact, its 
hydrodynamic stability may have promoted embedding by creating turbulent 
eddies in the lee of the skull which excavated a scour pit into which the skull may 
eventually have toppled (Behrensmeyer, 1984). 
Hill (1979) noted that desiccation of the skin covering the carcasses of small 
savanna mammals causes it to become mummified and hold the disarticulated 
bones in association indefinitely.lt has been speculated that the therapsids had a 
leathery skin, some with embedded bony scutes, but no hair (Romer, 1966). 
Under the generally arid conditions of the Lower Beaufort floodplains their 
carcasses would have rapidly dried out, and mummification could well have 
played an important role in generating articulated fossils of taphonomic' class B. 
The skin was closely attached to the skull of Diictodon and its cheeks or 
"mundplatt" (Crompton and Hotton, 1967) may have been inserted onto the 
lower jaw. Desiccation would have caused skrinkage of the fibrous mundplatt 
tissue effectively clamping the lower jaw closed and keeping it closed long after 
the adductor muscles .had decomposed. The author has observed that tortoise 
skulls found in the Karoo today have their jaws held tightly closed by desiccated 
ligaments on the jaw articulation which cause the upper and lower parts of the 
curved horny beak to stay wedged together. Ligament desiccation and beak-
wedging could have operated with Diictodon and may account for the relatively 
high ratio of fossil skulls with attached lower jaws compared to those without (see 
Figs. 60 and 61). 
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4.3. VERTEBRATE TAPHONOMY OF PROXIMAL FLOODPLAIN DEPOSITS 
The proximal floodplain sequences of the Teekloof Formation are generally the 
most fossiliferous having a "background" bone density of 1 specimen every 80 
square metres with patches where densities increase to 1 every 10 square metres. 
Appendix figures 8 and 9 show that the therapsid fossils cover a wider range of 
taphonomic classes and weathering stages than those of the channel bank and it 
is apparent that bone accumulating mechanisms on this part of the floodplain 
were slightly different. 
The Wilgerboskloof outcrop (Appendix Fig. 9) has two sequences of proximal 
floodplain deposits from which 58 bone occurrences were logged. These 
sequences were separated by distal floodbasin deposits with 4 bone occurrences 
and channel bank deposits with 9 bone occurrences. 
The Leeukloof outcrop (Appendix Fig. 8) has 3 sequences of proximal floodplain 
deposits from which 24 bone occurrences were assessed, 2 channel bank 
sequences with 3 bone occurrences and 2 distal floodbasin sequences that had no 
bone at all. Columnar sections of fossiliferous outcrops on Reiersvlei and 
Willodene (Appendix Figs. 13 and 15) show similar distribution. 
The wide range of taphonomic classes in the proximal floodbasin deposits of 
these localities is demonstrated below. 
TAPHONOMIC CLASSES TOTAL 
A B c D E F G H 
Wilgerboskloof 3 14 6 20 6 3 1 4 57 
Leeukloof 8 4 2 6 1 1 1 1 24 
Willodene 1 1 7 7 6 0 0 0 22 
Reiersvlei 0 7 2 5 5 0 0 0 19 
TABLE 5: Taphonomic classes of all fossils found in four documented outcrops 
of proximal floodbasin deposits. 
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These data demonstrate the high proportion of articulated Diictodon skeletons 
along with a relatively high percentage of isolated skulls with lower jaws in these 
proximal floodplain deposits. The main distinction between the taphonomic 
signature of the channel bank and proximal floodplain deposits is that there are 
considerably more fuliy-articulated skeletons in the latter. 
Preservation of Diictodon skeletons in underground burrows, casts of which which 
have been found at all 4 localities, certainly accounts for some of these highly 
articulated specimens (Smith, 1987b ). The burrows were excavated into proximal 
floodplain soils, apparently as a mechanism to keep cool nearer the water table, 
and were often occupied by more than one individual. Catastrophic crevasse-
splay progradation infilled many of the burrows with fine-grained sand and silt 
and in very rare instances buried an aestivating Diictodon. Mummified carcasses 
and disturbed but associated skeletons that were contained in the burrows at the 
time of flooding are found in the terminal chambers of some burrow casts (see 
Figs. 72). 
The maturity of palaeosols in the proximal floodbasin deposits suggests that 
pedogenic processes must have affected the early diagenesis of these fossils to a 
greater degree than in the channel bank. The occurrence of mature palaeosols 
associated with higher than background bone densities suggests that these bones 
are mainly autochthonous attritional accumulations (Bown and Kraus, 1981b) on . 
non-deposition surfaces rather than "catastrophic" biological or hydraulic 
concentrations. Thus the increased bone density in these palaeosols basically 
reflects an extended period of time,possibly as much as 10 000 years (Gile et al., 
1966),during which that area of the floodplain was not affected by major floods. 
The low periodicity of major floodplain inundation allowed time for the skeletons 
that were exposed on the proximal floodplain to completely disarticulate and 
reach late stage weathering. During this period the floodplain accretion rates 
were minimal, in the order of 1 - 2 mm/year, possibly a result of regional drought 
but more likely due to avulsion of the main channel away from that part of the 
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floodplain (Leeder, 1975; Allen, 1978). The next major sheet flood, probably 
heralded the arrival of an avulsed channel back into the area, was of sufficient 
competence to scour the floodplain surface and to transport the smaller post-
cranial elements away from the site leaving skulls and lower jaws to be rapidly 
buried by traction load fines. 
4.4. VERTEBRATE TAPHONOMY OF DISTAL FLOODBASIN DEPOSITS 
Vertebrate fossils in the distal floodbasin sequences are scarce, being in the order 
of 1 specimen every 300 square metres and relatively poorly preserved. They 
consist of scattered post-cranial elements such as vertebrae, ribs and long bones 
(taphonomic class G). Skulls are rare and generally extremely compressed, 
strongly weathered and poorly peri-mineralized. Amphibian remains occur in 
these rocks as disarticulated but associated skeletons where the individual 
elements are not in articular contact but lie scattered in close proximity to each 
other. 
Plant fossils, on· the other hand, are relatively more common than in other 
interchannel facies. They occur in thin, dark reddish brown or black mudstone 
layers that persist along strike for several lO's of metres (see Dunedin cliff section 
Appendix figure 7). The upper surface of this bed is plastered with impressions of 
small Glossopteris leaves (maximum length 10 em), equisetalean stem fragments 
(Schizoneura) and leaf whorls (Phyllotheca ). Another site for the preservation of 
leaves is the mudstone veneered upper surface of thin ( +/- 15 em) distal 
crevasse-splay sandstones. The glossopterid leaves, which are mostly complete, 
are much smaller than those of the Ecca Group and appear to have grown in a 
more arid environment that caused xeromorphic reduction in leaf area. Their 
preservation on these sandstone surfaces is interpreted as resulting from 
strandline accumulations of seasonal leaf-falls on the downwind shore of a 
floodbasin lake. 
Vertebrate footprints are also preserved on these distal crevasse- splay sandstone 
surfaces at several localities _in and around the study areas (see Map 1). Their 
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preservation is largely a function of a particular sequence of sedimentation 
whereby imprinted wet sand deposited around the mouths of distributary 
channels was quietly inundated by standing water as the lake level rose following 
a major overbank flood. At the Leeu River Diictodon trackway site on Waterval 
(Figs. 41 and 42) the potential for footprint preservation may have been 
increased by a layer of algae that protected and preserved the footprints as 
underprints. 
Another trackway site near Fraserburg (De Beer, 1987; see Map 1 for locality) is 
on a distal crevasse-splay that shows obvious evidence of sub-aerial exposure and 
desiccation. In this case the preservation is due to the lake-level rising over the 
marginal sand flats soon after they were made, before the sand had completely 
dried out. Sometime later, however, after a thin layer of mud had been deposited 
over the surface, the lake-level dropped allowing the mud draped sand to dry-out 
and, in doing so, shrink to form polygonal desiccation cracks. 
The taphonomic signature of the distal floodbasin deposits (Appendix Figs. 8 and 
9) is indicative of very slow rates of sediment accretion on the shore and floor of 
floodbasin lakes. Although the sedimentation is essentially episodic, similar to 
the channel-bank and proximal floodplain, the paucity of bone suggests that 
firstly there were no biological bone-concentrating mechanisms operating ( eg. 
waterholes, middens etc.) and secondly the long periods of exposure of bones on 
surface caused them to become severely weathered and to disintegrate especially 
on the upper surfaces. This disintegration may have been accelerated by the 
displacive growth of gypsum or salt beneath the cracked and fissured bone 
surface (Behrensmeyer, 1978). 
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4.5. THE TAPHONOMIC SIGNIFICANCE OF BURROWING THERAPSIDS 
Large vertebrate burrow casts are very distinctive, although generally rare, trace 
fossils. They have been described from a number of fluvial successions dating 
back to the early Eocene (58 m.a.) although most are younger than early 
Miocene (22 m.a.) (Martin and Bennet, 1977; Bown, 1982; Bown and Kraus, 
1983; Voorhies, 1975). All of the larger helical burrows (tube diameters greater 
than 40 mm) that have been described to date are fairly confidently attributed to 
the activity of rodent mammals. 
During the course of this study at least 50 helical burrow casts and several 
straight burrow casts were discovered in all three study areas in the overbank 
mudrocks (Smith, 1987b; see Appendix Maps 19, 20 and 21). The helical burrow 
casts are grouped within the ichnogenus Diamonelix (Barbour, 1982) based on 
comparable preservation, architecture, surface textures and sedimentary 
environments but with nothing more than an ethological similarity between the 
diggers (see Table 6). The Lower Beaufort helical "diamonelices" and the straight 
to slightly curved decline burrows are both attributed to the digging activity of 
small dicynodonts. 
Complete burrow casts are rarely found because their vertical attitude and 
intricate windings are, in most cases, entirely supported by rapidly weathering 
mudrocks causing exhumed parts of the burrow cast to fracture and fall away. 
Observations of about 50 in situ helical burrow casts shows them to be composed 
of three sections: an upper decline, a middle spiral and a lower terminal chamber 
(Fig. 66). Tube diameters range from approximately 60 mm in the upper decline, 
progressively increasing through two dextral coils to approximately 160 mm at the 
base of the spiral where the tube straightens and widens to about 250 mm in a 
horizontal or slightly inclined elongate terminal chamber. Cross-sectional shapes 
of a typical calcretized helical burrow cast from the Teekloof Formation are 




Looseness of coiling 
Whorl radius 
Ramp angle of spiral 
Differences 
Age 
No. of whorls 
Sense of coiling 
Tube diameters 




Upper entrance pit 
Middle vertical spiral 
Lower living chamber 
Mostly loose - some tight 
Constant (10-15 em) 
20°-40° 
Lower Miocene 22 Ma 
2-20 
Sinistral and dextral 
Constant through spiral 
Mostly inclined up to 30° 
Articulated and disarticulated remains in 
living chamber. Mostly Palaeocastor, a 
primitive beaver. 
Beaufort helical burrows 
Proximal ftoodbasin 
Upper straight decline 
Middle vertical spiral 
Lower terminal chamber 
Mostly loose - some tight 
Constant (10-15 em) 
10°-30° 
Upper Permian 240 Ma 
2(3) 
Dextral 
Increasing through spiral 
Mostly horizontal some slightly inclined 
Articulated remains in terminal chamber 
and lower whorl. All Diictodon, a 
herbivorous mammal-like reptile. 
TABLE6 Comparison of Diamonelix with helical burrow casts of the Lower 
Beaufort. Diamonelix data from Martin and Bennet (1977) 
FIG. 66 
axis of reference cylinder 
A 
wall of ref. cyl. __ ..,. 
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Geometry of helical burrow casts from the Teekloof Formation. Three 
elevations (A, B, C) and a perspective view (D) of a typical helical 
burrow cast with a ramp angle (r) of 18 degrees and a reference cylinder 
diameter (d) of 25.5 em. 
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declination of coiling (ramp angle) is consistent within any single burrow but 
between those recorded it ranges from 10 to 32 degrees. Declinations of the few 
upper shafts that were found in situ are between 30 to 35 degrees. 
The more resistant calcified burrow casts display a distinctive surface texture 
consisting of numerous parallel straight to slightly curved ridges running 
tangentially up the outer wall of the spiral section and forming a chevron pattern 
on the sides and top of the terminal chamber (Fig. 70b ). On the underside similar 
ridges trend along the long axis and are intermeshed with numerous thin 
filamentous casts resembling rootlets (Fig. 67). These are interpreted as casts of 
scratches made by the digger whilst excavating its burrow. 
A few of the burrows are excavated into sandstone and filled with less resistant 
mudrocks, others are excavated into mudrocks and filled with siltstone, parts of 
which are cemented with palaeopedogenic carbonate (Figs. 68 and 69). Most, 
however, are excavated into mudrocks and filled with fine-grained sandstone 
(Figs. 29, 30, 70a and 70b) of crevasse-splay origin. 
The sedimentological sequences at the helical burrow localities in Teckloof Pass 
and Reiersvlei areas are similar despite differences in cast lithology (see Fig. 71 ). 
Both sequences were deposited on proximal floodplain areas between well-
vegetated meanderbelt rise and the parched playa-type depressions in the axial 
floodbasin. The flat non-erosive bases of crevasse-splay sandstones are often in 
continuity with burrow casts and provide a measure of the original depth of 
burrowing, which in these areas is 1 - 1.25 m. Assuming that the animal would not 
have tolerated water seeping into its terminal chamber the complete casts give an 
indication of minimum depth to the palaeo-watertable. 
The burrow casts were formed by passive rather than active means, that is, there 
was no backfilling done by the digger, the infilling being entirely due to 
geomorphic processes. The sharpness of contacts between cast and host rock, as 
well as the contrasting colours, textures and weathering patterns and the presence 
of fossils lying at discordant attitudes all contribute to the distinction and 




Sole impression of scratch marks on the underside of a terminal chamber 
at the Reicrsvlei burrow site. The larger ridges are interpreted as casts of 
beak scrapes, the smaller chevron-shaped ones, as claw scratches. The 




In situ spiral of a helical burrow-cast at the Reiersvlei locality. The cast is 
composed of resistant, brown-weathering, calcareous siltstone in a grey 
siltstone host matrix. Note the plano-convex cross-section of the upper 
whorl, becoming larger and more elliptical round the second whorl. The 
ramp angle is 20 degrees and matchbox 5 em long. 
Near complete calcretised helical burrow cast from Lceukloof 1.3 locality 
(see Fig. 9). Note the flat "meniscus" of the terminal chamber infill and 
the consistant ramp angle through the two dextral whorls. Scale in em. 
FIG. 70 
154 
(A) Sandstone-filled decline burrow with terminal chamber exposed at 
Leeukloof L21ocality (see Fig. 9). Outcrop in top right-hand corner is 
the crevasse-splay that infilled this burrow. 
(B) Sandstone-filled decline burrow on Dunedin (see Appenidix Fig. 21) 
showing a chevron pattern of ridges interpreted as casts of claw and beak 
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Sedimentological logs of the Tcekloof Pass (a) and Reicrsvlei (b) helical 
burrow localities. 
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Articulated and scattered skeletons of Diictodon and Oudenodon have been 
found in the terminal chambers of both types of burrows (Fig. 70), some being 
complete curled-up skeletons (Fig. 72), others being paired (Fig. 73) and one 
containing three juvenile skeletons lying side by side (Fig. 74). 
The rare and taphonomically anomalous occurrences of paired Diictodon 
skeletons in "inter-curled" and "intertwined" disposition is interpreted as a record 
of death and burial of the burrowers within their underground burrow. At the 
Teekloof Pass burrow locality several curled-up skeletons (taphonomic class A) 
were recovered as well as the two intertwined skeletons shown in figure 63. The 
latter were found lying across the bedding planes, at an angle identical to the 
ramp angle of a nearby sand-filled burrow cast (Figure 29). Although not clearly 
defined, it is likely that they were entombed in the spiral of their burrow by a 
sudden collapse brought on by flash flooding. 
It is clear, therefore, that Diictodon, Oudenodon and probably other small 
dicynodonts excavated tunnels into the floodplain soils probably to hibernate or 
aestivate during periods of climatic stress. Although each burrow is a separate 
entity several were dug in close proximity implying gregariousness of the living 
community. Thus pairing and communal denning behaviour in Diictodon was 
probably the rule rather than the exception and explains the preservation of some 
of the taphonomically anomalous "intertwined" and "intercurled" class A and B 
Diictodon skeletons collected from the study area. 
FIG. 72 
FIG. 73 






Prepared curled-up Oudenodon skeleton from the terminal chamber of a 
sand-filled burrow on Dunedin (Locality 22 of Appendix Fig. 21 ). 
Two disarticulated but still associated Diictodon skeletons most probably 
preseiVed in a burrow on the farm Arnandelboom (see K6941 Appendix 
Fig. 20 for locality). 
Three "intertwined" articulated juvenile Diictodon skeletons (skulls 
arrowed) preseiVed within metres of the decline burrow shown in Fig. 70 
(see K7028 of Appendix Fig. 20 for locality). , 
5. INTEGRATING SEDIMENTOLOGY, PEDOLOGY AND TAPHONOMY TO 
RECONSTRUCT GEOMORPHIC PROCESSES AND CLIMATE DURING 
THE ACCUMULATION OF THE TEEKLOOF FORMATION 
Vertical and lateral variations in the volumetric proportions and packing of the 
different rock types making up the Teekloof succession were ultimately caused by 
pulses of basinal subsidence (Bridge and Leeder, 1979; Allen, 1974a, b; Smith, 
1980) and their effect on 
- local sedimentation rates and gradients, 
- regional floodplain accretion rates, and 
- the size and migration behaviour of drainage nets and fluvial channels. 
These three geomorphic variables had a profound influence on the landscape, its 
topography, soils and the flora and fauna that it supported. The aim of this 
chapter is to integrate the information gathered on sedimentary, pedogenic and 
taphonomic processes in the previous chapters and use it to interpret and 
describe the major landscape features, the main geomorphic processes and the 
prevailing climatic conditions during accumulation of the Teekloof Formation. 
5.1. SCALE OF THE FLUVIAL SYSTEMS 
The macrostratigraphic panel sections of the Teekloof Formation exposures 
along the Nuweveld escarpment (Appendix Figs 4.A and 4.B) offer an 
opportunity to measure changes in the scales of the fluvial channels through the 
succession as well as changes in the "channel density" and "connectedness" 
(Bridge and Leeder, 1979). The channel density is an estimate of the number of 
fluvial channels per unit area of the alluvial plain. In the sandstone-rich Poortjie 
member the channel density was in the order of 1 active meanderbelt every 10 
km along the length of the alluvial plain, in the foreland of the Gondwanide 
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mountain chain. In the overlying mudrock-dominated Hoedemaker member the 
channel density dropped to 1 meanderbelt every 40 to 60 kilometres. The 
succeeding Oukloof member was again well channelized but not to the extent of 
the Poortjie, with meanderbelts every 20 km or so. The Oukloof meanderbelts 
were narrower (2 - 3 km) and contain fewer multistoried channel deposits. 
Channels become scarce again in the Steenkampsberg member overlying the 
Oukloof but are more abundant than in the Hoedemaker, with a meanderbelt 
every 30 - 35 km. 
Between the meanderbelt ridges, which were the only positive relief features on 
the landscape, the floodplains and floodbasins contained numerous standing 
water bodies which changed in size and permanence through time. Throughout 
the deposition of the Teekloof Formation, as channel density increased, the size 
and permanence of floodbasin lakes decreased. The significance and possible 
tectonic control over these changes in channel density are discussed later in this 
chapter. 
The three-dimensional exposures of exhumed sandstone bodies on the farms 
Reiersvlei and Leeukloof provide a good opportunity to directly measure the 
dimensions of some of the palaeotopographic features. Figure 75 shows three 
stages in the genesis of the present Reiersvlei sandstone outcrop and the 
predicted changes in measurable bankfull width immediately after abandonment, 
after burial and after exhumation. From this model the measurable features of 
the outcrop can be assessed as to their usefulness in reconstructing the 
morphology and hydrology of the original river. 
The most reliable palaeomorphological feature is the centreline of the 
abandoned channel-fills. From this, confident direct measurements of meander 
wavelengths, amplitudes, radii of curvature and sinuosity can be made (see Table 
7). The Reiersvlei meanderbelt was in the order of 3 000 m wide containing a 
channel with an average sinuosity ratio of 1.65 (high sinuosity) and an average 
radius of curvature of 600 m. The meander wavelengths ranged from 2 400 -
4 000 m with a mean of 3 200 m. 
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1 ACTIVE CHANNEL 
2 ABANDONED AND BURIED 
3 EXHUMED AND ERODED 
FIG. 75 Schematic model for the genesis of the Reiersvlei sandstone outcrop 
illustrating changes in measurable bankfull width (W) with abandonment 
and burial (Wa), exhumation and erosion (We). Note the channel-fill 
mound and remnant "accretion ridges" on the eroded sandstone surface. 
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Bankfull channel widths and depths cannot be reliably measured from outcrop 
due to the complete removal of an unknown thickness of topstratum fines. 
However, these parameters may be estimated through the substitution of more 
reliable measurements into empirically derived hydrological equations (Table 8). 
Jackson (1978), Ethridge and Schumm (1978) and, more recently, Bridge (1985) 
and Miall (1985) express reservations as to the application of empirical 
relationships that have been developed to quantify morphology and flow 
characteristics in modern streams to the reconstruction of morphology and 
hydrology of paleochannels. A major shortcoming of this approach is the lack of 
detailed information on large river systems, especially those on actively aggrading 
coastal plains. Confidence in the results may be improved by initially assessing 
the preservation potential of various palaeomorphological features in order to 
isolate those on_ which to base quantitative palaeohydraulic calculations. 
However, the complexity of processes and response in modern meandering 
streams ....... "does not encourage prospects for more precise methods" (Jackson, 
1978). Nevertheless, there are some fundamental relationships between channel 
morphology and its flow parameters that may be used to make some worthwhile 
calculations of the palaeohydrology of the Reiersvlei sandstone. 
Table 7 summarizes the dimensions of measurable palaeomorphological features 
of the Reieresvlei sandstone. The width of the eroded channel-fill ridge is in the 
order of 200 m. An estimate of the former bankfull width may be made using 
Leopold and Wolman's (1960) relationship between bankfull-width and meander 
wavelength (see Table 8). The latter may be confidently measured as ranging 
from 2 400 - 4 000 m which when substituted into the equation produces a range 
of former bankfull widths from 208 to 346 m, averaging 277 m. 
Moody-Stuart (1966) stated that the bankfull widths of meandering rivers are in 
the order of 1.5 times wider than the lateral accretion units preserved in their 
point-bar deposits. Erosion of the surface of the Reiersvlei sandstone makes it 




(MEASURED FROM OUTCROP) 
Width of channel-fill (eroded) 
Meander wavelength (Lm) 
Meander amplitude (Am) 
Radius of curvature (Rm) 
Sinuosity ratio (P) 
Meanderbelt width (estimated sand 
body width) (Wm) 
Depth of channel (vertical thickness 
of eroded epsilon units, De) 
Slope of point bar surface (coarse member) 

















TABLE 7 List of measured dimensions of the "Reicrsvlei Sandstone" on Reiersvlci. 
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PAimiYDRAULIC PARAMETERS AVERAGE 
( CAICUIATED) 
Bankfull channel width (W) 
wl· 01 = Im/10.9 (Leopold & WOlman 1960) 208-346 277m 
w = 1.5 (Horiz. extent 
of accretion surfaces) (M:xXiy-stuart 1966) 225-337 270 m 
Bankfull channel depth (D) 
nl.54 = Im/74.1 (Cbllinson 1978) 9.6-13.3 ll.5 m 
D = De X 0.585/0.9 (Ethridge & SChumm 1978) 6.7-13.3 10.0 m 
Cross-sectional area (A) 
A -::P /2 (2W-Horiz. ext.acc. (Gardner 1983) 2018 rrf. 
surf.) 
Average bankfull discharge ( 0) 
3467 m3/s 
0o.5 = Im/30 (Dlry 1965) 1943-5418 
rP·s = Am/14.2 (F\::7.Neracker 1963) 1223-3177 2ll4 m3/s 
Mean annual discharge ( Qm) 
o:n0.46 = Im/106 (Leeder . 1973) 33Q-1003 617 m3/s 
()n = w2.43;18~.13 (SChumm 1972) 778-959 851 ~/s 
Mean annual flood (Qrna) 
Qrna = 16 cwl·56/~·66 (Schumm 1972) 8688-17024 12176 ~/s 
Average Velocity (V) 
v = 0/A 0.61-1.58 1.05 m/s 
Width/Depth ratio (F) 21.6-26.0 24 
Rn/W ratio 1.58-4 2.8 
Rate of Meander migration (M) 
M . = O.lO(Rm{W)2 •05 (Hicken & Nanson 1975) 0.6-0.85 0. 72m/yr 
for ( 1. 3(Rm/W'(2. 9) 
Slope (S) 
s = 0.00146/0°· 25 (lane 1937) .00022 
TABLE 8 Calculated palaeohydrological A'lrametcrs of the Rciersvlci Sandstone. 
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surfaces but in nearby cliff sections on Waterval, where the topstratum beds arc 
fully preserved, the accretion units are 150 - 225 m wide (See Appendix Section 
5). Using Moody Stuart's correction factor, the former channel width would have 
ranged from 225 to 337m, averaging 281m, some 42% wider than the measured 
remnant channel-fill. 
Calculated bankfull depths range from 6.7 m to 13.3 m (see Table S) with an 
average of around 10 m and, again in accordance with figure 75, they are three to 
five times greater than the remnant coarser member thicknesses. Confidence in 
these estimates is raised by the closeness of values obained using three input 
variables into four different equations (see Table 8). 
The removal of up to 7 m of upperpoint-bar deposits during exhumation of the 
Reiersvlei sandstone may be an over estimation although recent studies of 
modern muddy, fine-grained point-bar deposits in bends with ratios of channel 
curvature to stream width (Rm/w) comparable to the Reiersvlci meanders, shows 
the upperpoint-bar fine member to be from three to five times thicker than the 
coarse member (Jackson, 1981). It is possible that a similar situation existed in 
the Reiersvlei point-bars and that under normal flow conditions silt and mud 
accumulated on the middle and upper point-bar. During flood events, the muds 
were scoured and a layer of sand deposited on the gently sloping (10- 15 degree) 
bar surface. Recent denudation of the middle and upperpoint-bar deposits has 
removed most of the mudrocks and has reduced the more resistant sandstone 
beds to remnant "accretion ridges" (Fig. 75). 
The dimensions of the Reiersvlei meanders are considerably larger than the 
numerous palaeochannel measurements listed by Ethridge and Schumm (1978) 
and are barely matched by the meandering palaeochannel described by Gardner 
(1983) from the Carboniferous of Kentucky. They are, however, comparable to 
the modern Mississippi (Fisk, 1944, 1947) and the meanderbelt geometry of this 
river, described by Jackson (1978), provides a reasonable modern analogue to the 
ancient Reiersvlei system. 
166 
The low-sinuosity distributary streams that drained away from the main channels 
were generally narrow (<50 m wide) and deeply incised into the floodplain. The 
basal coarse member of these channels is represented in the Teekloof strata by 
narrow "shoestring sandstones". Exhumed shoestring sandstone that outcrop 
lateral to the Leeukloof and Reiersvlei meanderbelt are in the order of 50 m 
wide and 5 m thick giving width/depth ratios of approximately 10:1. There is no 
evidence of lateral accretion structures within these sandstones and it appears 
that the original stream fully filled the incised channel at least during peak flood. 
Crevasse-splay fans associated with the Reiersvlei meanderbelt extended up to 
1 500 m into the floodplain forming a continuous ephemeral stream sand sheet in 
the order of 70 - 100 m wide. The crevasse channels were generally wide and · 
shallow and probably formed an anastomosing network. The preserved 
dimensions of individual splay channels in the Leeu River section on 
Amandelboom (Appendix Fig. 22) is in the order of 40 m wide by 3m deep. It is 
possible that these low sinuosity distributary channels flowed from the margins of 
the crevasse-splay fans and that they in fact represent distal splay channels 
(Smith, N.D., 1989). 
5.2. PALAEOHYDROLOGY AND MIGRATION BEHAVIOUR OF THE 
REIERSVLEI MEANDERBELT 
Using a calculated average width/depth ratio of 24 for the Reiersvlei 
palaeochannels, the mean annual discharge and mean annual flood may be 
derived from Schumm's (1972) equations (see Table 8) to give values of 851 
cubic metre/s and 12 176 cubic metre/s, respectively. More direct and, perhaps 
more confident calculations of discharge using meander wavelengths and 
amplitudes (Dury, 1965; Foweracker, 1963), give values for average bankfull 
discharge ranging from 2 100 - 3 400 cubic metres/second. Discharges of the 
same order of magnitude are recorded in the Lower Mississippi River (Fisk, 
1947). 
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Applying Gardner's (1983) derivation of the cross-sectional area (A) of an 
abandoned channel (Table 2) and substituting it into the continuity equation Q = 
VA (Leopold et al., 1964), where Q is the average bankfull discharge, estimates 
of average velocities (V) can be calculated for the Reiersvlei meanders. 
Velocities between 0.6 and 1.5 m/s are comparable to those of modern relatively 
large, wide moderate-to-high sinuosity systems such as the Murrumbidgee River 
in Australia (Schumm, 1968; Ethridge and Schumm, 1978). 
Lane (1937) empirically quantified a relationship between average discharge and 
the slope of stable channel beds in erodable materials (Table 8) which, when 
used to estimate the slope of the original Reiersvlei River, gives a figure of 
0.0002. This extremely low gradient is the same as the stream -length averaged 
gradient across the 500 km wide Indo-Gangetic alluvial plain (Sehgal and Stoops, 
1972). 
Combining palaeocurrent data with the pattern of "accretion ridges" on the 
eroded Reiersvlei sandstone allows previous channel curvatures to be traced to 
gain some indication of migration behaviour (Hickin, 1974; Hickin and Nanson, 
1975). Figure 76 illustrates initial, intermediate and final stages in the 
development of the Reiersvlei point-bars, highlighting the complicated 
truncation, erosion and superposition of accretion units within the expanding 
meanders. Recent studies have demonstrated that the ratio radius of curvature to 
bankfull channel width (Rm/w) is an important parameter controlling the rate of 
migration (Hickin and Nanson, 1975) and the distribution of depositional facies 
in different parts of the bend (Jackson, 1976, 1981). The Helm bend of the Lower 
Wabash river in Indiana (Jackson, 1976) has a similar Rm/w ratio (2.7) and a 
comparable migration history (ic. expansion with increase in channel curvature) 
to Reiersvlei point-bar 1. Within the Helm bend the "fully developed depositional 
facies", where flow velocities and mean grain sizes increase from the inner toward 
the outer banks, is positioned immediately downstream of the meander apex. 
This may account for the observed thickening and coarsening of Reiersvlei 
"active" channel-fill deposits forming the low scarps around the apex of the 
.. 
FIG. 76 
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Migration behaviour of the Reiersvlei meanders. Three arbitrary 
migration "stages" compiled from palaeocurrents and accretion 
topography demonstrate a general tendency for expansion, increase in 
curvature and, especially with point-bar 3, slight upstream translation. 
Note the complicated truncation and superposition of successive point-
bar deposits. 
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meander bends (Fig. 22). Another characteristic of the fully developed zone is its 
increased preservation potential for scroll bars (Jackson, 1976) possibly 
explaining the apparent concentration of "accretion ridges" on downcurrent 
portions of the Reiersvlei point-bars. 
An estimate of the rate of lateral migration (M) can be gained from Hickin and 
Nanson's (1975) equations (Table 8) using the Rm/w ratio. Radii of curvature 
are measurable directly from the outcrop whereas bankfull width must be 
calculated to compensate for the severe erosion of the channel-fill. Migration 
rates for the Reiersvlei point-bars range from 0.6 to 0.85 m per year, which, over 
the reconstructed migration distances (Fig. 76) and assuming a long term 
constancy, gives an estimated 1 - 1.5 x 1 000 years between avulsion events. 
Leeder (1978) constructed quantitative models for alluvium accretion based on 
observations of modern floodplains, such as the Mississippi (Fisk, 1944), Brazos 
(Bernard et al., 1970) and Rufiji (Anderson, 1961) and concluded that a realistic 
mean avulsion periodicity for these rivers is 1 - 2 x 1 000 years, a figure 
·comparable to the above. 
On an aggrading alluvial plain with no interfluve ridges, there would have been 
few physical barriers to meander migration. Within the Reiersvlei river system, 
net-sediment accumulation in the meanderbelt would have exceeded that of the 
interfluve basins, leading to the formation of a meanderbelt ridge. At some point 
the interchannel gradients became more favourable than the downstream slope 
on the channel bed (ie. 0.00022, see Table 7) thus priming the system for an 
avulsion event. Avulsion was possibly triggered, during peak flood, by the 
breaching of a levee wall around a tightly curved meander, followed by rapid 
downcutting as flood waters flowed down the flanks of the meanderbelt ridge into 
the floodbasin. The resultant crevasse channel, if sufficiently incised, could 
capture the thalweg to effect a permanent diversion causing abandonment of the 
downstream meanderbelt. 
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5.3. TIME RESOLUTION AND DEPOSITIONAL HISTORY OF THE 
LEEUKLOOF PORTION OF THE REIERSVLEI MEANDERBELT 
Figure 77 is a graphic reconstruction of a series of successive palaeolandscapes 
that existed before, during and after the deposition of the Reiersvlei sandstone 
on the farm Leeukloof. It illustrates how good 3-dimensional exposures may be 
used in reconstructing palaeolandscapes and how detailed the resolution of such 
landscapes can be over an area of some 25 square km. 
The 45 m succession began with the sudden arrival of a major channel followed 
by a period of lateral migration and abrupt abandonment (meanderbelt 1 of Fig. 
77) leaving behind an alongate sand body some 6 km wide, 8 - 10 m thick and at 
least 35 km long. The preserved portion of this sand body forms the lowermost 
strata exposed on Leeukloof and is not yet fully exhumed. 
There followed an extended period of floodplain aggradation over this area 
(Fig. 77.2) which completely buried the sand body beneath proximal floodplain 
deposits. A network of narrow, mud-banked ephemeral streams drained the area 
leaving behind straight to slightly sinuous "shoestring"-shaped sand bodies. 
Vegetation stabilized the proximal floodplain promoting soil formation which 
reached fairly advanced stages of maturity. Comparison of the palaeocalcrete 
glaebules in this succession with those of modern studies show that they could 
have taken up to 10 000 years to reach this stage of maturity (Reeves, 1970; 
Williams and Polach, 1971). This indicates that the alluvial plains on which these 
soils were forming remained unflooded or at least free from significant 
sedimentation for up to 10 000 years (Leeder, 1975). This could have arisen 
either because the rivers shifted about on the plains (Allen, 1974a; Leeder, 1975; 
Bridge and Leeder, 1979; Kraus and Bown, 1986) or because of cyclical river 
dissection-aggradation coupled with lateral movements (Allen, 1974b). In this 
succession the common preservation of single-storied channel sandstones is 



















FIG. 77 Successive palaeolandscapes used to reconstruct the depositional history of the 45 m rock succession exposed on 
Leeukloof 402. 
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influence of high basinal subsidence rates. Thus, the most mature palaeosols 
(stage 3 of Leeder, 1975) developed on the parts of the alluvial plain that were 
most distant from the trunk channels and those channels re-occupied the area 
only after an absence of at least 10 000 years (Bridge and Leeder, 1979). 
Seasonal rainstorms in the basin and provenance areas caused the major 
meandering rivers to burst their banks and inundate the parched floodplains. 
These essentially catastrophic events accounted for the bulk of floodplain 
sedimentation. It is clear from the advanced maturity and thickness of some of 
the palaeosol profiles in this interval that, for periods up to 10 000 years; the 
average floodplain accretion rates did not exceeed 2 mm/year (Leeder, 1975). 
Mammal-like reptile carcasses were thus allowed ample time to decompose, 
desiccate and disarticulate before being scattered by sheet floods. The increased 
proportion of weathered to unweathered fossil bone in these proximal floodplain 
deposits suggests that skeletal elements spent between 2 and 20 years on the 
floodplain surface before becoming completely buried. During this period a layer 
of 40 mm of floodplain silts could have accumulated around and over these 
elements. This would, therefore, favour the preservation of the smaller vertebrate 
skeletons such as Diictodon, Emydops, Pristerodon and Cistecephalus rather than 
larger ones such as Endothiodon, Parieasuchus and Gorgonops. 
After some 10- 15 000 years, the main channel once again arrived in this part of 
the floodplain (meanderbelt 2 of Fig. 77). It eroded deeply into the floodplain 
soils and then began to migrate. The river meanders expanded outwards and 
downstream (towards the north-east) at a maximum rate of 0.85 m per year 
(Hickin and Nanson, 1975) for at least 1 500 years before an upstream avulsion 
again diverted its flow elsewhere. 
The 3 000 m wide abandoned sand body then became buried beneath channel-
bank and proximal floodplain fines containing "shoestring" distributary channels, 
crevasse-splay sandstones and abundant therapsid bones (Fig. 77.4 and Appendix 
Fig. 8). Floodplain accretion rates in this interval are estimated to have been 
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relatively high, in the order of 4 mm/year for at least 40 000 years. The increased 
accretion rates prevented the soils from forming indurated duripan horizons .. 
Later, sedimentation in this area was of the distal floodbasin type (Fig. 77.5) with 
accretion rates of less than 1 mm/year. Palaeosols were poorly developed due to 
the high water table and semi-arid climate. Horizons of gypsum rosettes and 
"desert rose" crystals formed near the surface (Appendix Fig. 8). Bones were 
rarely incorporated into the sediment because of the general hostility of the 
environment as well as the very slow rates of burial. 
The problems of time resolution in the stratigraphic record are well 
demonstrated by the Leeukloof section. Absolute time taken to accumulate a 
certain stratigraphic interval may be estimated by two methods. Firstly, an 
average time taken to accumulate a metre of rock may be estimated by dividing 
the total time taken for deposition of the entire succession (determined from 
radiometric age dating or biostratigraphic correlation) by the average thickness 
of the succession in metres. The second method uses the number and maturity of 
palaeosols to estimate the minimum amount of time that no significant 
sedimentation was taking place on the floodplains. The discrepancy between the 
results of the first and second method is, therefore, an indication of how much 
time is not represented by either sediments or palaeosols which in effect means 
erosion or periods of landscape degradation. 
Applying the first method, the average rock accumulation rate and the average 
time taken to accumulate the section in question may be calculated. Obviously 
the accuracy of such estimates depends on the accuracy and number of absolute 
age dates throughout the succession as well as the homogeneity of the 
sedimentary pile and the absence of large scale erosional or non-depositional 
surfaces. Applying this method to the 45 m Leeukloof succession, using the 240 
Ma to 220 Ma absolute age dates available for deposition of the 2 000 m of 
Lower Beaufort strata in the south-western Karoo (Turner, 1979) gives an 
average rock accumulation rate of 10 000 years per metre, or 450 000 years for 
the Leeukloof section. To gain an estimate of the average rate of sedimentation, 
the amount of time that is not represented in the stratigraphic succession has to 
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be estimated and included in the calculation. This is the point at which palaeosols 
can play an important role in that they indicate periods of non-deposition that are 
otherwise not represented in the rock record. 
The 45 m Leeukloof section contains seventeen Stage 3 palaeosol profiles 
(Appendix Fig. 8) which each represent 10 - 14 000 years of negligible floodplain 
accretion and which in themselves account for some 238 000 years out of the 450 
000 years that the succession took to accumulate. 
From this an estimate of the rate of floodplain sedimentation can be made by 
first applying a compaction-correction factor of 33% (Allen, 1986) to compensate 
for the lithification of alluvium (ie. 60 m of alluvium) and a stasis-corrected 
depositional period of ( 450 000 - 238 000) 212 000 years. This gives an average 
floodplain sedimentation rate of 0.28 mm/year. The same calculation, using the 
original figures that were not stasis-corrected, gives an average floodplain 
accretion rate of 0.13 mm/year. Similar calculations have been made for the 
White River group, South Dakota (Retallack, 1983b) with similar results (0.023 
mm/year corrected using palaeosols to 0.47 mm/year) whereby the stasis-
corrected sedimentation rates were 20 times larger than rates based on 
radiometric or palaeomagnetic data. The fact that the Leeukloof measurements 
are relatively close (factor of 2 discrepancy) is interpreted as an indication that 
the Lower Beaufort succession is relatively complete with no large hiatuses or 
periods of regional landscape degradation. 
It is interesting to apply the stasis-corrected sedimentation rate, calculated for the 
Leeukloof section, to the entire Lower Beaufort 2 000 m rock succession (taking 
into account the compaction factor). This gives a figure of 1 860 000 years for the 
sedimentation of the Lower Beaufort which is some 10.75 times shorter than the 
total time represented based on radiometric dating techniques. In the absence of 
major degradation surfaces the rest of the time may be accounted for in 
floodplain stasis which allowed sufficient time for pedogenesis and, of course, 
organic evolution of the flora and fauna. 
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Kraus and Bown (1986) argue that, although the rock record contains numerous 
gaps in the sedimentary record due to non-deposition and erosion, the fossil 
assemblage on the other hand may contain an attritional accumulation that was 
incorporated into the floodplain soils throughout the period of non-deposition. 
Thus the fossil record may, in these instances, be more complete than the rock 
record. 
5.4. PALAEOCLIMATIC INTERPRETATION OF THE TEEKLOOF 
FORMATION 
5.4.1. Palaeoclimatic Interpretation of the Sediments 
Suites of sedimentary structures in the channel and overbank deposits reflect 
highly fluctuating hydrodynamic conditions characteristic of arid zone rivers. 
These include the following -
1. Predominance of plane bedding with parting lineation and crescentic 
scours around clay pebbles. This is a characteristic of shallow water 
flash-floods in semi-arid to arid zone rivers (BiUi and Tacconi, 1985). 
2. Upward transitions from horizontal lamination to climbing ripple-cross-
lamination indicative of rapid sedimentation of sand and silt from 
rising flash floods (McKee eta!., 1967). 
3. Silt drapes over rippled surfaces are an indication of abrupt 
deceleration of flow following a short-lived peak discharge (Picard 
and High, 1973). 
4. Post-flood emergence and desiccation of scroll-bar, levee and crevasse-
splay surfaces caused case-hardening and mudcracks in the silt and 
mud drape which later became filled with aeolian sand (Stear, 1983). 
5. The irregularity of lateral accretion ridges on the exhumed point-bars 
reflects highly fluctuating discharge typical of large rivers on semi-arid 
alluvial plains such as the Murrumbidgee (Schumm, 1968). 
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5.4.2. Palaeoclimatic Interpretation of the Palaeosols 
Palaeosols in the Interchannel Facies Association are the product of prolonged 
interaction between the parent alluvium and the prevailing climate in the 
presence of both plant and animal life. Through comparison with modern soils it 
is possible to make some broad generalizations about the climatic conditions 
under which the fossil soils were formed. 
1. The various types of calcium carbonate glaebules in the A and B 
horizons of the Teekloof palaeosols are a good indicator of a semi-
arid climate. They are closely comparable in scale,surface texture, 
macrostructure and composition to many Quaternary pedogenic 
calcretes and carbonate - bearing soils (Netterburg, 1980; Reeves, 
1976; Gile eta/., 1966). Today calcretes are most prevalent in, and 
characteristic of, a warm to hot climate (mean annual temperature 16 
- 20 degrees C) and a low but markedly seasonal rainfall (100 -
500 mm/annum) (Reeves, 1976). 
2. Gypsum "desert rose" clusters and carbonate crusts similar to those of 
the Teekloof distal floodbasin facies are common in marginal playa-
lake sediments today (Cody and Cody, 1988). Playas are a common 
feature of arid alluvial plains and form in topograpically low areas 
where the water table intersects the surface. 
3. Glossopteris leaf impressions found on distal crevasse-splay surfaces of 
the Teekloof Formation all have small leaf areas compared to those 
of the Ecca Group. This may be interpreted as environmental 
dwarfism induced by xeric conditions (Eva Kovacs-Endrody pers. 
comm. ). The presence of abcission layers at the Glossopteris leaf bases 
and pronounced growth-rings in the silicified wood (Dadoxylon), is an 
indication of strong climatic seasonality. 
5.4.3. Palaeoclimatic Interpretion of the Vertebrate Fossils 
The vertebrate skeletons were the largest sedimentary particles on the 
floodplains and, as such, they can give an indication of the hydrodynamics of the 
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interchannel areas. The intensity and extent of bone weathering may be used as 
an indication of the duration of post-mortem pre-burial periods as well as the 
prevailing climatic conditions. From the taphonomic investigation it has been 
shown that-
1. The pattern of bone weathering in Teekloof therapsid fossils is similar 
to that observed in modern mammal bones on semi-arid alluvial 
plains such as the Ambesoli Park in Kenya (Behrensmeyer, 1978). 
2. The high articulation ratios of some small therapsid herbivores with 
straight or reflexed spinal curvature is attributed to pre-burial 
mummification (Hill, 1979). This is the result of generally dry climatic 
conditions that rapidly desiccated the leathery skin before bacterial 
decomposition had time to reach an advanced state. 
3. The occurrence of therapsid burrows in the Teekloof Formation is 
interpreted as behavioural adaptation by a partial homeotherm to 
combat relatively large diurnal temperature ranges. The mammal-like 
reptiles probably burrowed to near the water-table as a method of 
remaining cool during the day (aestivation). A fuller description of the 
burrow casts and a discussion of their palaeoenvironmental 
significance is included in the following section. 
5.4.4. Palaeoclimatic Interpretation of Therapsid Burrows 
Before this study, helical vertebrate burrows had not been reported from the 
Karoo or any of the Permian basins of the world, although straight inclined shafts 
with possible scratch marks had been described from the Lower Beaufort of the 
south-western Karoo (Turner, 1979), the middle Beaufort of the Eastern Cape 
(Da Silva, 1988) and the Upper Beaufort of the Orange Free State (Stanistreet 
and Turner, 1979). These were attributed to the digging activity of Diictodon, 
Lystrosaurus and Procolophon respectively. 
Some reptile fossils from the Beaufort Group have modified forelimbs which are 
apparently adapted for digging. Cox ( 1972) described a small therapsid, 
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Kawingasaurus, from the Lower Beaufort equivalent in the Karoo system of 
Tanzania which shows pronounced shortening and twisting of its humerus. 
Broadening of the digits on the manus of Procolophon is also interpreted as a 
digging adaptation (Colbert and Kitching, 1975). 
Cistecephalus, a zone fossil of the Teekloof Formation, is very similar to 
Kawingasaurus and is described by Keyser (1973) as a "squirrel-like creature 
living in burrows and feeding on equisetalian fructifications". Cluver (1978) fully 
described the post-cranial skeleton of Cistecephalus and showed the anatomy of 
the forelimbs and pelvic girdle to be analogous to those of the Cape Golden mole 
and European mole. He concluded that Cistecephalus was at least semi-fossorial 
if not a full burrower. 
No burrow casts have yet been found in the Cistecephalus/Aulacephalodon 
Assemblage Zone despite the abundant skeletal remains of an apparent 
burrowing animal. Preservation bias is often cited as the reason why the fossils of 
digging vertebrates and evidence of their burrows, are rarely found together 
(Voorhies, 1975). It is possible, however, that Cistecephalus did not maintain an 
open burrow system but rather backfilled or allowed its tunnels to collapse 
behind it. This would reduce the likelihood of a natural burrow cast forming. 
The Beaufort burrows are similar in geometry to Diamonelix, large helical burrow 
casts from the Miocene rocks of Nebraska. 
Diamoneli.x is interpreted as the dwelling structure of the primitive beaver 
Palaeocastor with the sub-horizontal terminal chambers having also served as 
breeding chambers (Martin and Bennet, 1977). If helical burrows were the 
normal dwelling or brood structures of Diictodon, they should be more abundant 
and have a longer stratigraphic range. lt is possible that the Beaufort 
"diamonelices" were excavated in response to special environmental 
circumstances linked to climate (Voorhies, 1975). A modern day example of the 
influence of climate on the distribution, size and shape of reptile burrows is 
provided by the North American gopher turtle. This tortoise digs burrows only 
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for hibernation and aestivation and prefers to terminate them indamp soil. In the 
arid south-western deserts individuals excavate shallow burrows about 1 m deep, 
but at the northern end of its range, they excavate communal living quarters 
which may exceed 10 m in length, yet under more equable climatic conditions, 
around Almos Sonora, they do not burrow at all (Auffenberg and Weaver, 1969). 
A similar climatic control could have determined the digging habits of 
dicynodonts and their hibernation and aestivation behaviour. Diictodon may have 
burrowed for the same reasons as the gopher turtle - to remain cool and moist 
under hot and dry atmospheric conditions. Spiralling may have been introduced 
to limit air circulation, allowing the humidity inside the terminal chamber to rise 
beyond that on the surface (Martin and Bennet, 1977). 
It is perhaps significant that the stratigraphic distribution of vertebrate burrow 
casts known to date in the south-western Karoo is confined to the 
Pristerognathus/Diictodon and overlying Tropidostoma/Endothiodon Assemblage 
Zones. This is the interval in which the fossil assemblages undergo a major 
change as the large dinocephalians become extinct to be replaced by an 
assemblage of smaller forms such as Endothiodon, Tropidostoma and Pristerodon. 
It seems, therefore, that the smaller animals coped better with an environmental 
change of some sort. Burrowing was one of the ways in which the smaller animals 
coped with these changes and it appears to have been an adaptation to combat 
overheating. Thus indirectly, the behavioural adaptation of small herbivores is 
reflecting a basinwide change in climate toward more extreme temperatures both 
diurnally and seasonally. 
Schultz (1942) on comparing the Miocene Diamonelix with some recent sciurid 
burrows, came to the conclusion that the tendency to dig helical burrows has 
developed independantly in unrelated lineages of rodents. The recent discovery 
of large helical burrow-casts in rocks of pre-mammalian age means that amongst 
the vertebrates, spiral burrowing can no longer be regarded as strictly 
mammalian behaviour. It has been shown that at least 50 million years before the 
first true mammals appeared, some of the therapsids, long regarded as the 
reptilian ancestors of mammals, were excavating spiral burrows and had perhaps 
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become "behaviourally pre-adapted mammals". Even though dicynodonts have 
been identified as "diggers" they are generally regarded as an aberrant off-shoot 
of mammal-like reptiles, which were not directly involved in the mammal-like 
reptile/mammal transition. 
5.5. PALAEOLANDSCAPE AND HABITATS 
A recently published geological map of Gondwana (De Wit et al., 1988) in its 
continental configuration of +/-150 Ma plots the southern Gondwanide orogenic 
belt, that formed the southern edge of the Karoo Basin at that time, some 
2 000 km to the south of the position of the present day Nuweveld range. It is 
estimated that the width of the alluvial plain in the south-western portion of the 
Karoo basin during the accumulation of the Teekloof Formation was at least 
1000 km. 
Calculations of average discharge (Q) based on meander wavelength and 
amplitude measurements are used to estimate the regional slope of the Teekloof 
alluvial plain by substituting Lane's (1937) equation (see Table 8). This gives a 
calculated slope of 0.00022 which is an extremely low gradient. However, the 
stream-length averaged gradient of the Ganges River, which falls a mere 100 m 
across the 500 km wide Indo Gangetic alluvial plain (Sehgal and Stoops, 1972), is 
equally shallow. 
There is no evidence in the Teekloof succession for the presence of interfluve 
derived conglomerates such as occurs in the Lower Old Red Sandstone of Wales 
(Allen, 1979) nor have regional scale erosion surfaces been recognized such as 
those described by Kraus and Middelton (1987) from the Chinle Formation of 
Arizona. It appears that the drainage nets responsible for accumulating the 
Teekloof Formation were continuously aggradational, although on a local scale 
relatively sudden switches of channel courses (avulsions) caused numerous 
hiatuses in floodplain accretion. Although generally wetter, similarly evolving 
floodplains are described by Smith eta/. (1989) in the Cumberland Marshes, 
Saskatchewan. 
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Figure 78 is an illustration of the interpreted palaeolandscape of the Teekloof 
Formation. The main geomorphic features are labelled and their sedimentary 
facies are represented according to their common stratigraphic relationships. 
Three large scale pedological columns are also represented showing the 
characteristics of channel bank, proximal floodplain and distal floodbasin 
palaeosols. 
Thus the main topographic features of the Lower Beaufort alluvial plains were 
low ( +/-10 m high) sinuous meanderbelt ridges at least 3 km wide that contained 
the main rivers. The only other positive relief would have been the convex 
crevasse- splay lobes supporting a network of ephemeral anastomosing channels. 
Vegetation flourished on the moister areas of the floodplains. This is directly 
evidenced by the root moulds, leaf and stem impressions and rhiozocretions in 
the interchannel deposits. 
Riparian or gallery vegetation flanking the drainage channels would have 
provided favourable habitats for most of the herbivorous therapsids (Fig. 78). 
The vegetation was perennial and flourishing as evidenced by the diversity and 
size of the therapsid herbivore populations and their attendant predators. 
Through- the process of cut-bank collapse, abundant fresh and partly humified 
plant matter was added to the channel bed along with soil and pedogenic 
carbonate glaebules. This was the main source of the organic matter that became 
incorporated into the lower point-bar facies and which later provided the optimal 
chemical environment for uranium precipitation. 
The gallery-type vegetation flanking the Teekloof rivers provided habitats for 
larger dicynodonts such as Endothiodon who would have browsed on glossopterid 
trees and reed-like equisetalean plants. Smaller dicynodonts including Diictodon 
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Generalized palaeo landscape reconstruction and summary of the major 
sedimentary facies of the Teckloof Formation. The spacial distribution 
of channel and overbank depositional environments and their 
sedimentary facies arc shown in the block diagram along with details of 
their palaeosol profiles and reconstructed habitats. 
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mosses and ferns. In the proximal floodplain areas at the foot of the mcanderbelt 
slope, where the understorey thinned out, the smaller dicynodonts constructed 
underground burrows, some of which spiralled downwards into a terminal 
chamber (Fig. 78). 
Further into the interchannel floodbasin, the vegetation became generally sparser 
with the result that more of the floodbasin alluvium was exposed. These areas 
were probably hostile to the therapsids for much of the year. Calcareous crusts, 
gypsum rosettes and siliceous glaebules with syneresis shrinkage cracks arc 
indicative of a hydromorphic setting under evaporative conditions similar to a 
playa-lake. 
Lack of vegetation and poorly developed soils combined with the threat of 
inundation and submergence during the wet season made the marginal playa 
areas generally inhospitable to vertebrates except perhaps for larger amphibians 
such as Rhinesuchus which are relatively better represented as fossils in these 
deposits than in other floodplain facies. 
It is probable that windblown calcareous dust, picked up from the playa margins, 
was distributed over the entire floodplain providing a constant carbonate flux to 
the floodplain soils. In modern semi-arid alluvial plains aeolian dust has been 
shown to be the major source o_f calcium carbonate for caliche-bearing soils 
(Yaalon, 1964; Meyer et al., 1988). This would explain how such widespread 
calcic palaeosols could have developed in a generally non-calcareous parent 
material. Aeolian re-working of the exposed bars on crevasse-splay sand sheets 
and the calcareous sand infill of distal floodbasin mudcracks supports this 
explanation. 
6. CYCLIC SEDIMENTATION, STRATIGRAPHY 
AND PEDOFACIES SEQUENCES 
6.1. STRATIGRAPHY AND CYCLICITY OF THE LOWER BEAUFORT 
Beerbower (1964 p. 41) states that "cyclic sedimentation is natural to any alluvial 
plain and would be conspicuous by its absence". He describes the mechanisms 
involved in initiating and maintaining the repeated sequence of sediments known 
as cyclic sedimentation and groups them into two types namely, allocyclic and 
autocyclic mechanisms. 
1. Allocyclic mechanisms - result from changes in supply of energy or 
materials to the system and include factors such as-
( a) Eustatic change in sea level. 
(b) Climatic changes. 
(c) Irregular elevation of source area. 
(d) Spasmodic depression of depositional basin. 
2. Autocyclic mechanisms- require no change in total energy and material 
input but involve the redistribution of these clements within the 
system. Mechanisms include the following-
( a) Lateral migration of channels. 
(b) Avulsion of channels. 
(c) Crevassing and other overbank events. 
(d) Subsidence of depository by compaction or isostacy. 
In the Lower Beaufort three magnitudes of cyclic expression or "orders" can be 
recognized. These are termed first to third in descending order of magnitude, 
after the notation adopted by McLean and J erzykiewicz ( 1978). 
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6.1.1. First Order Cycles (AIIocyclic/Autocyclic?) 
These are large-scale cycles between 250 m and 2 500 m thick and delimit major, 
lithologically discrete sequences within the Lower Beaufort succession. The 
cycles are broadly upward-fining and are composed of a lower, erosively based 
predominantly sandstone sequence overlain and transitional with a 
predominantly mudrock sequence. 
First order upward-fining cycles were fir~t recorded in the Beaufort Group by 
Visser and Dukas (1979) in an area north of Graaff Reinet, where they were 
described as "megacycles". Stear (1981) recognized seven upward-fining first 
order cycles in the Lower Beaufort of the southwestern Karoo. Within the same 
succession, M.J. Jordaan (pers. comm.) recognizes only four. 
Components of some of first order cycles within the Teekloof Formation of the 
Adelaide subgroup have been allocated an informal stratigraphic nomenclature 
applicable to the Beaufort West area (see Fig. 79). The Teekloof Formation is 
composed of two first order cycles, the lower made up. of the arenaceous 
"Paalhuis member" (Turner, 1979) and the overlying argillaceous "Hoedemaker 
member" (Stear, 1980). The laterally continuous "Poortjie sandstone" (Roussouw 
and de Villiers, 1952) and the "Rietkuil sandstone" (Anderson and Fraenkel, 
1979) occur near the base of the "Paalhuis member". The second first order cycle 
contains the arenaceous "Oukloof member" (Turner, 1979) at its base overlain by 
the "Steenkampsberg" argillaceous sequence (Stear, 1981). 
Structural deformation of the Abrahamskraal Formation in the south-western 
Karoo hampers the accurate measurement of the stratigraphic succession. Stear 
(1981) delimits five repeated upward-fining sequences within the Abrahamskraal 
Formation. M.J. Jordaan (pers. comm.) believes this Formation to comprise a 
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Large scale fluvial architecture of the Teekloof Formatior:t, west of 24 degrees E, showing the relationship 
between biozones and sandstone packages (which have been given an informal stratigraphic nomenclature) and 
the large scale first-order cyclicity. 1 = Verlatenkloof member, 2 = Poortjie sandstone member, 
3 = Hoedemaker member, 4 = Oukloof member, 5 = Steenkampsberg member, 6 = Ouderberg sandstone 
member, 7 = Katberg sandstone Member, 8 = Burgersdorp Formation. The black horizontal bars are a 
schematic jndication of channel sandstone density and COI}ncctcdness. 
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An obvious, albeit broad correlation exists between the biostratigraphy of Keyser 
and Smith (1979) and the first order cyclicity recognized in the Lower Beaufort 
succession west of 24 degrees E (Fig. 79). The Dinocephalian Assemblage Zone 
coincides with the Abrahamskraal Formation. The Pristerognathus/Diictodon 
Assemblage Zone roughly correlates with the "Paalhuis member" and the 
Tropidostoma/Endothiodon Assemblage with the "Hoedemaker member". The 
"Oukloof" sandstones form the bulk of the Cistecephalus/Aulacephalodon 
Assemblage Zone and the "Steenkampsberg" mudrocks contain the Dicynodon 
lacerticeps/Whaitsia fauna. 
The first order cycles of the Lower Beaufort succession in the south-western 
Karoo are broadly fining upward (thinning upward if referring only to the 
sandstone bodies) and reflect periods of disequilibrium between the alluvial plain 
morphology and total energy supply. The constancy of grain-size, texture and 
composition of the channel sandstones throughout the Lower Beaufort succession 
suggests that the complete succession was deposited in the distal portion of an 
aggrading alluvial system. The large scale cyclic variation is reflected in the ratio 
of sandstone to mudstone with no recognizable textural variation of the 
sandstone bodies either within a single cycle or between the cyclic sequences. The 
controlling mechanisms of such cyclicity probably worked through the total 
supply of energy to this part of the depository rather than through the supply of 
detrital material. The lower, predominantly sandstone portions of the first order 
cycles may have resulted from an extended period of channelization, accelerated 
channel migration and possibly lowering of sinuosity perhaps caused by a general 
increase in the volume or velocity of discharge. If tectonic activity in the source 
area is implicated as the controlling mechanism for the first order cyclicity 
(Visser and Dukas, 1979) there is a difficulty in increasing the energy input 
without a corresponding increase in maximum grain size. This is because any 
increase in gradient automatically initiates an erosive phase to re-establish grade. 
The apparent discreteness of the "megacycles" without obvious basinwide 
lithological continuity also makes the purely tectonic control difficult to accept. 
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The Lower Beaufort depository was far removed from its source area so that any 
major source area uplift would be expected to have influenced a much larger 
section of the basin than appears in the stratigraphic record and there should be 
no difficulty in establishing lateral continuity of the "megacycles" between the 
southeastern (Visser and Dukas, 1979) and the south-western (Stear, 1981) parts 
of the basin. Visser and Dukas (1979) favour source area tectonism as the major 
control with the reasoning that the cycles are asymmetrical, ie. "fining upward", of 
varying thickness and that palaeocurrent measurements indicate differently 
located source areas. Walcott (1970) proposed a mechanism whereby loading 
brought about by tectonic thrusting in the source area causes isostatic subsidence 
which extends beyond the area of loading into the adjacent basin. This provides a 
"sediment trap" for the coarse clastics in the proximal areas. The distal areas are, 
therefore, only affected by an increase in discharge without increased sediment 
load. Such a mechanism could account for the first order cyclicity encountered in 
the Lower Beaufort but it would be expected to be more extensive affecting at 
least the southern half of the basin. 
An alternative explanation for the first order cyclicity of the Lower Beaufort is 
that it reflects major natural shifts in the distributary system. This is supported by 
the following points -
(a) There are no major breaks in the succession which could be attributed 
to major changes in fluvial style. Both the lithostratigraphic and biostratigraphic 
records reflect an underlying stability of the depositional environment affected by 
relatively minor but repetitive changes in the intensity of channelization. 
(b) Increases in channel intensity and rate of migration and possibly 
lowering of sinuosity without a corresponding increase in maximum grain size 
suggests that the dominantly sandstone units were the result of fluctuations in the 
total supply of energy regulated by the volume of discharge to certain parts of the 
basin. That these areas "shifted" rapidly from one part of the basin to another is 
also supported by the difficulty in basin wide correlation of stratigraphic units. 
(c) Superimposing the biostratigraphic "time lines" onto the 
lithostratigraphic units of the Lower Beaufort in the southern Karoo basin 
highlights the fact that broadly speaking each biozone contains one of the · 
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stratigraphically significant predominantly sandstone units (Fig. 79). It is also 
notable that the biozones become gradually thinner in the direction of the 
arenaceous portion. Broadly speaking the Tropidostoma/Endothiodon 
Assemblage Zone comprises the westerly argillaceous "Hoedemaker member" 
and the easterly arenaceous "Oudeberg sandstone member" (Keyser, 1973) 
whereas the overlying Cistecephalus/Aulacephalodon Assemblage Zone 
comprises an easterly thick mudrock sequence which narrows down considerably 
westwards forming the arenaceous "Oukloof member". The western 
"Steenkampsberg" mudrocks give way to the arenaceous "Barberskrans member" 
(Johnson, 1976) in the east, both of which lie within the Dicynodon 
lacerticeps/Whaitsia Assemblage Zone. 
It appears that the first order cyclicity recorded in the vertical succession in any 
one part of the southern Beaufort basin is made up of the proximal and distal 
equivalents of major locii of channelization. Such "shifts" in the locus of distal 
distributary systems on the featureless Lower Beaufort floodplain may have been 
caused by the increased alluviation of one site relative to adjacent areas causing 
the build up of a gradient between adjacent areas which became greater than the 
stream-length gradient of the channel system and, therefore, more favourable. 
Thus, by a combination of avulsion and river catchment the locus of 
channelization is dramatically "shifted" from one part of the basin to another. The 
problem remains, however, in accounting for the voluminous accumulations of 
predominantly mudrock sequences in a meandering fluvial system where 
overbank accretion rates are relatively slow. The major diversion of drainage nets 
from one part of the basin to another may be linked with this excessive 
alluviation of the "overbank" depository and could have been ultimately 
controlled by differential rates of subsidence between western and eastern 
portions of the southern Karoo Trough. 
Allen (1978) predicted that decreasing the rate of basin subsidence would 
decrease the rate of floodplain accretion and cause increased reworking of 
floodplain deposits as channels migrate. This would be reflected in the 
stratigraphic record by an increase in the number and connectedness (Bridge and 
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Leeder, 1979) of multistoried channel sandstones as well as generally more 
mature palaeosols which would be truncated by the erosive bases of these 
sandstones (Allen, 1974a). This in effect describes the lower predominantly 
arenaceous portions of the Lower Beaufort first order cycles in which the 
multistoried Waterval sandstone occurs. 
Increased rates of basinal subsidence would increase sediment accumulation 
rates on the floodplains whilst lowering the overall maturity of the palaeosols 
(Allen, 1978) and result in a sedimentary pile of predominantly overbank 
mudrocks with isolated single or weakly multistoried sand bodies. This describes 
the upper "predominantly argillaceous" portions of the Lower Beaufort 
megacycles in which the three dimensional Reiersvlei exposures are found. 
Thus, the controls of first order cyclicity in the Lower Beaufort also determine 
the channel sandstone architecture and connectedness and are linked to 
differential rates of subsidence between adjacent areas of the basin. Although 
climate undoubtedly played an important role in determining the fluvial style 
(Turner, 1986), it is proposed that the subtle first order cyclicity of the Lower 
Beaufort is controlled by basinal subsidence through natural shifts in the 
drainage nets as a result of differential rates of aggradation and is, therefore, 
autocyclic. 
6.1.2. Second Order Cycles (Autocyclic) 
These cycles are defined by McLean and Jerzykiewics (1978) as-
"intermediate scale cycles representing the record of the arrival of a river, its 
erosion into other floodplain sediments and its departure from that locality 
by lateral migration or abandonment followed by a period of only overbank 
sedimentation and terminated by the arrival of another river." 
The second order cycles of the Lower Beaufort are interpreted as having formed 
in the above manner and have been termed "upward-fining" (Kubler, 1977; 
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Turner, 1978) in that above an erosive discontinuity fine-grained sandstone 
passes upward, often abruptly, into mudrock. By extending the facies analysis into 
the overbank deposits (as in the present study) it becomes possible to detect the 
more subtle "upward-fining" sequences recording an overall decrease in energy 
from channel to channel bank to proximal and distal floodbasin environments 
and the effect this had on soil formation. Most of the second order cycles of the 
Lower Beaufort are truncated to the extent that the "model sequence" derived by 
Kubler (1977) from Markov reduction is rarely observed in outcrop. Figure 80 
records the second order cyclicity of measured sequences from the study area and 
illustrates the irregularity caused by the truncation of cyclic sequences. The 
truncation is attributed to two major factors. Firstly the fluvial system was 
subjected to an irregular pulsatory discharge regime encouraging the partial 
reworking of in-channel and channel-bank deposits. Secondly the high alluviation 
rates of the Lower Beaufort distributary system promoted regular abandonment 
of meanderbelts by avulsion allowing the sand bodies to become buried beneath 
floodbasin muds. 
Second order cycles are the most easily recognizable in the field as they are 
usually small enough to appear in a single continuous exposure. Workers such as 
Allen (1965), Miall (1973) and Walker (1976) have analysed this cyclicity and 
reconstructed the hydrodynamic conditions responsible for its formation through 
comparison with studies of contemporary rivers. McLean and Jerzykiewics (1978) 
and Collinson (1978) point out the dangers of direct comparison of dynamic 
bedforms of modern rivers with the much compacted remnants preserved in the 
stratigraphic record. Cant (1976) noted that in the channel sands of a South 
Saskatchewan braided stream the large bedforms, formed during flood-stage, 
were selectively .preserved compared to those formed during periods of normal 
flow. Studies of modern point-bar sediments by Jackson (1976) also highlight the 
disparity between the observed field relationships of sedimentary facies and that 
created by the "normalising" process of Markov chain analysis. He concluded that 
the preservation potential of the point-bar sediments was directly related to the 
migration behaviour of the meander, whereby migration by translation and 


































Second-order fining-upward cycles recorded in the Teckloof succession 
in the Reiersvlei study block. A and B = Single and multistoried channel 
sandstone C = Channel bank/levee deposits, D = Crevasse-splay 
deposits, E = Proximal floodplain deposits, F = Distal floodbasin 
deposits. Scale in metres. 
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sediments. Migration by expansion would on the other hand, encourage the 
preservation of the complete point-bar sequence as in the case of the Reiersvlei 
meander. 
6.1.3. Third Order Cycles (Autocyclic) 
These are much smaller sequences (0.5 to 2 m), confined to the interchannel 
deposits, composed of vertical accretion deposits laid down during overbank 
events. They comprise a basal scoured surface overlain by either fine-grained 
ripple cross-laminated sandstone or siltstone followed by layers of mudrock of 
various colours. The mudrocks are compositionally a continuum between 
mudstone and siltstone and contain pedogenic nodules, root impressions and 
reptile skeletons. The thicker sandstone bodies (0.5 - 2 m) are interpreted as 
"splay" ·deposits and the thinner (less than 0.5 m) ones as being laid down on 
levees. 
. 
The controls of this sedimentation are wholly autocyclic, being a combination of 
uneven discharge, bank strength and channel sinuosity. The preservation 
potential of the Lower Beaufort interchannel deposits was apparently very high 
compared to modern distal fluvial systems. The ratio of sandstone to mudrock is 
never less than 1:2 and generally between 1:4 and 1:6. This reflects a high rate of 
distal alluviation only rarely observed in present day river systems such as the 
Indus, Mississippi, Hwang Ho and Ganges (Reineck and Singh, 1975). 
6.2. PEDOFACIES SEQUENCES AND CYCLICITY 
The three main types of Lower Beaufort palaeosols described in this study are 
interpreted as having formed on different parts of an aggrading floodbasin. It 
follows that a stacked sequence of palaeosols, without evidence of intervening 
erosion surfaces, may be regarded as having originally been in juxtaposition and 
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are, therefore, representative of a "palaeocatena" (Atkinson, 1986) from elevated 
meanderbelt to lowland floodbasin. Bown and Kraus (1987) recognized that such 
sequences were not primarily controlled by differences in relief, although this 
certainly had an effect, but more importantly by the distance that the soil site is 
from the main channel. They proposed the term "pedofacies" as opposed to 
"palaeocatena" and defined it as "laterally contiguous bodies of sedimentary rock 
that differ in their contained laterally contiguous palaeosols as a result of their 
distance (during formation) from areas of relatively high sedimentation". This 
definition is acceptable for the Lower Beaufort palaeosol sequences with the 
qualification that a topographic effect caused by the gradient from areas of high 
to low sedimentation is more in evidence in the distal depression where 
hydromorphism dominates the solum. 
Detailed sedimentological and pedological logs, of approximately 120 m of 
interchannel mudrocks, show commonly occurring sequences of pedofacies that 
are directly linked to the different scales of depositional cyclicity. Figure 81 
illustrates some pedofacies sequences associated with second-order cycles in the 
study areas. The schematic and generalized second-order pedofacies sequence 
shown in Figure 82 begins in the channel-bank deposits immediately overlying a 
channel sandstone where one or two calcareous horizons with rhizocretions are 
developed. These give way upwards to the much more varied and distinctive 
nodular carbonate layers of the proximal floodbasin deposits ~ith clay-enriched 
Bt- horizons. Interspersed between crevasse-splay sandstones, as many as ten 
palaeosol profiles may be stacked within the proximal floodbasin deposits. Not all 
contain slickensided textural B horizons and some are more hydromorphic than 
others, having fewer nodules and more pervasive colour mottling. 
In the middle to upper parts of the interchannel sequence, thinly bedded shaley 
units contain septarian-type nodules and gypsum rosettes indicative of distal 
floodbasin deposits. They are usually terminated above by the scoured base of a 
crevasse-splay sandstone, or by levee-type deposits and only very rarely, by the 
erosive base of the succeeding channel sandstone. This forms a symmetrical 
upward sequence of progressively more mature palaeosols followed by more 
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FIG. 81 Some pedofacies sequences recorded in measured sections of second 
order cycles at Amandelboom, Teekloof Pass and Dunedin localities. 
Note how the sequences tend to be symmetrical with the more mature 
palaeosols occurring toward the middle of the interchannel succession. 
Note too, the association of crevasse-splay sandstones with the proximal 
floodplain palaeosols and the preservation of vertebrate burrows. 
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FIG. 82 Summary diagram showing the link between pedofacies sequences and 
depositional cycles in the Teekloof Formation of the Lower Beaufort. 
Circled numbers refer to the three orders of broadly fining-upward cycles 
recorded in the stratigraphic succession. Blocked letters refer to 




immature palaeosols punctuated by crevasse-splay deposits and terminated by 
channel deposits. 
Sequences of stacked calcic palaeosols very similar to those of the Teekloof 
Formation occur in floodplain rocks of the Belly River Formation of Alberta 
(Jerzykiewicz and Sweet, 1988) and in the Willwood Formation, Wyoming 
(Kraus, 1987). It is proposed that the symmetrical maturation sequences of 
palaeosols in the Lower Beaufort second-order cycles are a consequence of a 
series of avulsions that initially removed the main channel further away from the 
site then subsequently brought it closer. 
From measurements of the exhumed Reiersvlei sandstone, it was possible to 
reconstruct the palaeohydraulics, migration behaviour and abandonment of a 
major Teekloof river. Because channel avulsions were a common occurrence in 
these deposits (in the order of 1 every 1 500 years) and soil formation was 
controlled by proximity to these channels, such relatively sudden changes in the 
channel courses were recorded in the pedofacies sequences. Thus, repeated 
avulsions, moving the main channel further away from a soil site, would 
effectively lead to increasing pedogenic maturity followed by hydromorphic 
gleying. Conversely, avulsions, bringing channels closer to the soil sites, would 
result in progressively more immature pedofacies. This is the major autocyclic 
control of the second order pedofacies sequences. 
There is preliminary evidence that suggests that the pedofacies sequences 
associated with the mudrocks of sandier members of the first-order megacycles, 
are generally more mature than those described in this paper (Stear, 1980). The 
mudrocks in the basal units do not contain the slickensided textural B horizons 
and the variety of glaebule morphologies found higher up the sequence. Neither 
do they exhibit the accretionary sheet type of palaeocalcrete that characterizes 
proximal floodplain palaeosols in the dominantly mudrock portion of the first-
order cycle. In this respect, the Lower Beaufort first-order cycles may be similar 
to the first order pedofacies sequences described by Kraus (1987) in the 
Willwood Formation. 
7. PALAEOENVIRONMENTAL SYNTHESIS AND SUMMARY 
The major factors controlling the accumulation of Teekloof strata were the style 
and migration behaviour of rivers that transported and deposited the alluvial pile 
which is now preserved in the rock record. Close observation and analysis of 
these compacted and lithified sediments, as well as their contained fossils, has 
yielded details of the hydraulic conditions under which they were laid down and 
their post-depositional modification by atmospheric, pedological and biological 
agents. Following is a summary of this work presented in the form of a 
palaeoenvironmental synthesis of the Teekloof Formation. 
The fluvial system responsible for depositing the Reiersvlei sandstone and 
associated strata is considered to be representative of the Teekloof fluvial 
regime. Figure 83 summarizes the reconstructed morphology and depositional 
environments of the "Reicrsvlei meanderbelt". In itself, the extensive 3-
dimensional sandstone outcrop records the arrival, migration, and abandonment 
of a large, Mississippi-sized meandering river that flowed in what is now north to 
north-easterly direction across an expansive, semi-arid, alluvial plain. The trunk 
rivers, of which there were several, were sourced in the subduction- related 
Gondwanide mountain chain some 1 500 km to the south and southwest. Unlike 
the Mississippi, however, the floodplains of these rivers were not swampy. They 
were submerged for the duration of major flood events but for most of the time, 
they were dusty, parched and sparsely vegetated. 
Highly seasonal rainfall in the southern Karoo Basin and orographically induced 
downpours in the Cordilleran source areas resulted in an erratic discharge 
pattern of long periods of low-stage flow punctuated by catastrophic floods. Peak 
floods scoured the channel bed and point-bars and overtopped the channel banks 
whilst "dumping" abundant fines on the levee and proximal floodplain areas. 
During flood events discharge peaked at around 12 000 cubic metres per second 
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Summary sketch of the morphology and depositional environments of 
the "Reiersvlei meanderbelt" during the Late Permian. The vertical scale 
in the cross-section is exaggerated at least 5 times. Refer to Tables 7 and 
8 for quantitative estimates of meanderbelt width (Wm), meander 
wavelength (Lm) and amplitude (Am), bankfull channel width (W), 
point-bar width (w), bankfull depth (D), channel slope (S) and rate of 
meander migration (M). 
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Crevasse-splay fans were a common feature of the proximal floodplain areas. 
These were fan-shaped sand sheets that emanated from points where narrow 
channels had breached the channel banks, allowing floodwaters to spill out away 
from the meanderbelt rise, across the flanking floodplain. Breaching of the 
channel banks was most prevalent on the outside of the apices of tight meander 
loops. The adjoining floodplain areas were thus occupied by several "generations" 
of crevasse-splay progradation. This is reflected in the lithology and sedimentary 
sequences of the proximal floodplain facies. 
Flow along the system of branching shallow channels on the splay sand sheets was 
essentially "flashy" and ephemeral. Between flood events these channels dried up 
and aeolian reworking of exposed sandy "interfluves" was common. Successive 
floods usually re-occupied the crevasse-splay channel network causing multiple 
re-working, super-position and progradation of sand lobes further into the 
floodbasin. Some of the larger splay complexes toed into floodbasin lakes that 
temporarily occupied the axial regions between meanderbelts. 
The competence of these overbank floods is evidence_d by the high disarticulation 
ratios of vertebrate skeletons that were rolled-over, entrained, transported, 
sorted and embedded by these flows. Some fully articulated and some 
disarticulated but fully associated skeletons were trapped inside underground 
burrows, either alive or already dead, singly or in groups, and became entombed 
by sheet flood deposits. 
Rapid deceleration and shallowing of flow during waning flood contributed to the 
preservation of upper flow-regime structures in channel-bed and point-bar 
deposits. Further lowering of water levels, as the thalweg returned to normal flow 
path, resulted in shallow ponds and lakes of standing water in depressions on the 
point-bars, crevasse channels and over most of the axial (distal) floodbasin areas. 
This is where most of the muddy sediments were allowed to accumulate leading 
to the preservation of sandstone palaeosurfaces that display suites of sedimentary 
structures and trace fossils characterizing each of these three environments. 
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In the proximal floodplain areas between crevasse-splay sand sheets, narrow, 
straight to slightly sinuous distributary channels carried floodwaters away from 
the more mature crevasse-splays toward the distal floodbasin areas, eventually 
issuing into the axial floodbasin lake. The larger lakes were probably permanent 
although the semi-arid climate and seasonal flooding caused large fluctuations in 
volume, temperature and salinity of the lake waters. Their shorelines seasonally 
migrated over considerable distances imparting an alternating 
evaporitic/hydromorphic overprint on the marginal lacustrine sediments, 
simulating playa-lake conditions. 
Riparian-type vegetation flourished on the banks of the trunk rivers and along 
watercourses crossing the crevasse-splays and proximal floodplains. It was 
dominated by broad-leaved deciduous Glossopteris trees and reed-like 
equisetalean horsetails. An understorey of small ferns and club-mosses provided 
a major food source for the diversity of small herbivorous therapsids of which 
Diictodon was the most common. The number and diversity of vertebrate fossils 
shows that they were members of non-migratory populations living in ecologically 
stable communities on the banks and floodplains of the Teekloof rivers. The 
communities comprised a high percentage of herbivores, outnumbering the 
carnivores by about 60:1 and each species, of which there were many, was well 
adapted to its particular niche. 
To support the ecologically stable therapsid populations, vegetation must have 
been much more plentiful than the fossil record indicates. This is confirmed by 
the abundance and maturity of palaeosols in the stratigraphic succession. The 
palaeosols contain root channels, root casts and rhizocretions that attest to the 
former presence of dense plant growth. Th~y also contain abundant palaeo-
caliche and some vertisol textures that are similar to those of modern soils on the 
semi-arid Indo-Gangetic alluvial plain. 
Comparison of the morphology and petrology of palaeo-calcrete glaebules in 
Teekloof floodplain rocks with sub recent calcretes suggests that the former were 
formed under a semi-arid climate of long warm to hot summers and short wet 
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winters with mean annual temperatures of around 16 to 20 degrees C, possibly 
rising to 25 degress C, and a mean annual rainfall of 500 to 800 mm. 
Pedogenesis, skeletal disarticulation and bone weathering arc time dependant 
processes and all three may be arrested by rapid burial beneath flood deposits. In 
the Teekloof Formation both the bones and the soils had a high preservation 
potential and are commonly fossilized. They may be analysed in outcrop to 
provide some time constraints on the periodicity of flooding and overall accretion 
rates. As an illustration, palaeosols are used to determine the time taken to 
accumulate a 45 m rock succession on the farm Leeukloof in the Reiersvlei study 
area. It is calculated that a total of only 212 000 years was needed to actually 
deposit the alluvium. However, between depositional events, long periods of 
essentially non-deposition allowed soils to develop and mature. 
By calculating the minimum time needed to form the 17 mature soil profiles in 
the succession it is estimated they represent some 238 000 years of non-
deposition. Thus, although sedimentation rates of individual beds was quite high, 
resulting in the rapid burial and vertical "stacking" of palaeosols, the extended 
periods between flood events accounted for more than the time spent in 
accumulating the alluvium. A calculated and compaction- adjusted average 
sedimentation rate for this interval is 0.28 mm/year. This rate drops when the 
non-deposition periods are included to give an average floodplain accretion rate 
of 0.13 mm/year. 
Well-vegetated and pedogenically cemented alluvium provided considerable 
bank strength to the major rivers and their tributaries, but they were susceptible 
to undercutting and collapse during rising floods. Such cut-bank collapse caused 
sudden shifts in the thalweg, resulting in irregular inner-bank accretion and a 
"jerky" expansion of meander loops. Erosion of the slumped bank material 
released abundant fresh and partially humified plant material into suspension, 
leaving a residual lag of cohesive mud pebbles and calcareous glacbules. 
Over a period of some 1 500 - 2 000 years the Reiersvlei meanders continued to 
expand and increase in curvature at a rate of 0.6 to 0.885 m/year. Incipient chute 
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cut-offs developed which would eventually have been completed had not an 
upstream crevasse channel captured the thalweg and gradually diverted the river 
into an adjacent floodbasin. 
Following avulsion and subsequent abandonment of the downstream "Reiersvlei 
meanders", overbank sedimentation slowly buried the crescentic point-bars and 
infilled the channel with vertically accreted sand/silt flood couplets. 
The number of major rivers that drained into the E-W trending southern Karoo 
trough varied both regionally and through time. These variations are a reflection 
of disequilibrium between the alluvial plain morphology and the total supply of 
energy leading to channel-rich and channel-poor deposits that, when 
superimposed, are reflected in the stratigraphic column as large scale first-order 
fining-upward depositional cycles. Such cycles, two of which make up the 
Teekloof Formation in the study block, are traditionally attributed to tectonic 
pulses in the source area. However, in this case, it is proposed that differential 
rates of basinal subsidence between the western and eastern regions of the 
southern Karoo Basin caused major "shifts" in the drainage nets flowing off the 
southern mountains. These "shifts" were in response to excessive alluviation in 
the region of greater basinal subsidence which eventually resulted in steeper 
surface gradients between adjacent regions on the alluvial plain than in the 
downstream direction. Once the drainage net had switched to a more stable part 
of the basin, it dissipated its energy by multiple reworking of its floodplain 
deposits with the result that channel deposits became volumetrically more 
abundant in the alluvium and the degree of connectedness of channel deposits 
increased to the extent that multistoried and multilateral sand bodies 
accumulated. 
Thus, the controls of first-order cyclicity in the Lower Beaufort also determine 
the channel sandstone architecture and connectedness and are linked to 
differential rates of subsidence between adjacent regions of the basin. Although 
climate undoubtedly played an important role in determining the fluvial style it is 
proposed that the subtle first order cyclicity is a reflection of natural shifts in 
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drainage nets that were not controlled from outside the depository and are, 
therefore, autocyclic. 
The recognition of sub-environments within the interchannel facies association of 
the Lower Beaufort may not be of immediate interest to the exploration 
geologists as these rocks have not, as yet, yielded any significant concentrations of 
uranium mineralization. However, this study has shown that the interchannel 
facies, especially the levee deposits, are closely associated with the channel 
sandstones. Studies of the controls of uranium localization in the Lower Beaufort 
sandstones in the southwestern Karoo (Moon, 1974; Kubler, 1977; LeRoux eta/., 
1979; Le Roux and Teons, 1986; Cole and Lubschangne 1985; Turner, 1985) all 
agree on the significant association of uranium ores with coalified plant remains. 
They disagree, however, on the closeness of the association and the processes 
inferred from such a coupling. Because plant remains have a major control over 
the accumulation of sandstone-hosted uranium ores in the Lower Beaufort, an 
understanding of the origin and distribution of such material within the channel. 
deposits may be of importance. 
The common uranium minerals of the southwestern Karoo are coffinite and 
uraninite. These are oxidized in outcrop to secondary uranium-bearing minerals 
such as metatorbanite, uranospinite and uranophane. Molybdenum is often 
associated with the uranium mineralization (Eddington and Harrison, 1979) but 
the peak concentrations are spacially separated (Anderson and Fraenkel, 1979; 
Cole, 1986). In study area two, secondary uranium minerals are visible on 
partings of horizontally laminated, poorly sorted, medium-grained sandstone and 
within the intraformational pebble conglomerates in the basal parts of single-and 
multistoried channel sandstones. This type of secondary mineralization is derived 
from the oxidation of high sulphide, low carbonate ore (Jakob, 1979). A second 
type of mineralization is also evident in the point-bar sub-facies of some channel 
sandstones as highly resistant pods of brown weathering massive calcareous 
sandstone known locally as "Koffieklip". This is the weathered expression of a 
carbonate-rich uranium ore (Jakob, 1979). 
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It has been established that the channel-bank levee sediments supported well-
developed perennial vegetation and that, in the Teekloof Formation, the rivers 
were of medium to high sinuosity with a "flashy" discharge. Under such 
conditions, undercutting and collapse of concave banks would have regularly 
contributed considerable amounts of both living and partly humified plant 
material to the thalweg scour pool. The two types of vegetable matter would have 
had different hydrodynamic properties, the former tending to float and the latter 
being transported as bedload along with other clasts derived from the slumped 
banks such as clay clods, indurated silts, pedogenic glaebules and reworked 
vertebrate bones. 
In the Teekloof channels, most of the lag conglomerate accumulated in the 
thalweg scour trough but some was transported during peak floods into 
depressions on the upstream side of the point-bars. The fresh, non-humified, 
floating vegetation was probably stranded on the upper point-bar especially in 
swales and in crevasse channels. At low water stage all but the lowermost parts of 
the point-bar drained allowing decompsition and oxidation of much of the 
exposed plant trash. Following avulsion and abandonment of the main channel, 
the point-bars would have become heavily vegetated promoting pedogenesis and, 
as in other parts of the floodplain, the downward translocation of carbonate. It is 
possible that the carbonate-rich pods in the middle and upper point-bar facies are 
simply lateral equivalents of palaeo-calcretes in the levee and proximal 
floodplain facies. The association of "Koffieklip" with organic matter supports this 
interpretation. 
Thus the amount and distribution of organic matter in the channel sandstones is 
determined by the hydrology and migration behaviour of the river. The 
distribution and concentration of uranium in the channel sandstones of the 
Teekloof Formation matches that of organic matter and appears to be controlled, 
in part, by the preservation of large amounts of organic-rich collapsed cut-bank 
material within the more porous channel-bed sands. 
This study has demonstrated the advantages of an interdisciplinary approach to 
field geology mainly in increasing the detail and the depth of the interpreted 
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information. Research aimed at a greater understanding of modern taphonomic 
processes should greatly enhance the interpretation of the fossil record. In this 
respect, more qualitative research needs to be done on the hydraulic behaviour of 
Diictodon skeletons in various stages of disarticulation under non-channelized 
suspended-sediment-rich sheet flows. 
An interesting follow-up to this study is to compare and contrast the fluvial facies, 
vertebrate taphonomy and palaeosols of the Teekloof Formation with those of 
the Elliot Formation at the top of the Karoo Sequence and with time equivalent 
successions from other parts of southwestern Gondwana, eg. Antarctica, India 
and Zambia. Combining this study with an analysis of the tectonic evolution of 
southern Gondwana should reveal more accurate methods of correlation 
between the sequences and may highlight major depositional cycles that are 
linked to datable orogenic events. 
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APP. FIGS. 4A & 4B Macrostratigraphic panel sections of Tcckloof Formation 
strata cxpos.cd in the Nuwcvcld Escarpment. Sec figure 6 for 
location of sections. Note that the vertical exaggeration is 50 times. 
Solid bars indicate approximate position of transect. The block 
outlined on the lower edge of section 4B is the Waterval Sandstone 
of App. Figs. 5A - C. 
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APP. FIGS. SA TO 5C Longitudinal cliff-sections and columnar logs of the Waterval 
multistoried channel sandstone. Note the vertical exaggeration of 2 









APP. FIG. 11 
APP. FIG.12 
APP. FIG.13 
APP. FIG. 14 
APP. FIG.15 
APP. FIG. 16 
APP. FIG. 17 
APP. FIG.18 
. Graphic log of lithologies sedimentary sequences and palaeosols of 
a 28 m stratigraphic succession exposed on Amandelboom at 
locality of fossils K6730 - 32 (see App. Fig. 20). 
Graphic log of lithologies, sedimentary sequences and palaeosols of 
a 16 m section exposed on Amandelboom at the locality of fossils 
K6558- 72 (see App. Fig. 20). 
Graphic log of lithologies, sedimentary sequences and palaeosols of 
an 18 m succession exposed on Reiersvlei at the locality of fossils 
K6734- 42 (see App. Fig. 20). 
Graphic log of lithologies, sedimentary sequences and palaeosols of 
a 23 m succession exposed on Bergvallei near the locality of fossil 
K6866 (see App. Fig. 20). 
Graphic log of lithologies, sedimentary sequences and palaeosols of 
a 21 m succession exposed on Willowdene (Teekloof Pass, see App. 
Fig. 19) at the locality of fossils K6652- 70. 
Graphic log of lithologies, sedimentary sequences and palaeosols of 
a 23m succession exposed in Teekloof Pass (see App. Fig. 19) at 
the locality of fossils K6836 - 40 and 6956 - 60. 
Graphic log of an 11 m succession exposed at L19 on Dundedin 
(see App. Fig. 21) showing the lithologies, sedimentary sequences 
and palaeosols. 
Graphic log of lithologies, sedimentary sequences and palaeosols of 
a 6.5 m succession at L22 on Rosedene (see App. Fig. 21). 
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APP. FIGS 11-18 
LEGEND 
SEDIMENTARY STRUCTURES 
Trough cross bedding 
Horizontal laminae 
Ripple cross-laminae 
Climbing ripple cross-laminae 
Massive bedding 
Convoluted laminae 
Intraformational mudrock pebble 
and glaebule conglomerate 
PEDOGENIC FEATURES 
II]] Rhizocretions 
13]] Root channels 
E.::.:-: .. i Cluster of smooth-topped nodules 
I 0 o I Discrete rough-surfaced nodules 
[!::!] Isolated irregular shaped nodules 
I 0 0 cl Discrete smooth-surfaced nodules 
CElJ Slickensided "skew· planes 
E:3 "Rotten" shale- ash band? 
1-c. -1 Calcareous laminae 
~ Polygonal network of nodular material 
f-0-0 I Septarian nodule 
ROCK COLOUR 
1 = Black 
2 = Dark grey 
3 = Grey 
4 = Greenish-grey 
5 = Green 
6 = Greyish-brown 
7 = Brown 
a = Reddish-brown 
9 = Cream 
,.uuui = Dark reddish-brown 
@) = Mottled (green) 
PALAEOSOL HORIZONS 
BCa = Calcareous B 
Bt = Textural B 
Bg = Gleyed B 
c = Parent alluvium 
K = Calcareous duripan 
p = Palustrine carbonate 
FOSSILS 
C!:J Therapsid fossils 
I' K a \!Invertebrate burrows 
~ Vertebrate burrows 












APP. FIG. 23 Summary sheets of taphonomic data collected at the locality of 
every fossil recovered from the three study areas during the course 
of this investigation and taken into the collections of the South 
African Museum, Cape Town. 
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SAM-= SOUTH AFRICAN MUSEUM, CAPE TOWN I = In:fant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 





11S'Btl=-~J ___________ F ·-A-RM_& __ No_._ILOCALJ J CLASS JOF SKULLJ TYPE J STAGE OF BONE MATRIX 
TUSK !MATURITY I 
_ _ _____ I I MATRIX I I (mm) 
I c:.. 5 I 1-1-<" j- I ,--, I I 0'6()Jfl I 8.~ I CO· bin I 101 ~ tDICtr:do"' P~lh 1,3_1 \ropld, Wo. C dors:-cpJCorrud. 4 ltycy-w"' I ~V&f\ I ;,-ruY.I 13,5 
I I I I ( J I I I I I 






cod · ;l tLoh}e J(Y)C.t(cordCqrm I -
I I . ~! I I I " I 
t
1
5/6o 110~t '' I_L_t J) bF-u.pl rod I §~U 1~1 flit· 
t516/ 1 ~ OfOJIIa/ I 1 I 5: N/A I r'OO ~ 1~~ la!~r I (Y\u\\1 
I I 1-1 7 I . ? I I I 
16/6 Q tPoet UOYiiQ 1' 1_.1_1 1- Ired . 1 ? 1 ? 1~7,.--- __ 
15 . I I I '? ? I I 3.. I I Co ·lOt"" · 
1 I G 3t pr%tnro~ u I_L_I ~ 1 ('a;). 4- tlDh'c'C 1~1rnJd __ 







1 - ,-- I I 'I I /" c- I R ? j, -L I ~ 'Jl 5 b r,...,. 5 
I I 
















5/v,O ~~Scr:-_!rdor •L __ '_' --1---l v ldors:-up JCo.sr r lef€.0JY"\ l8f~& l 51 . 'OJ1 
I I b G I DltJrcci.ont . 11 1~1 I F I ~ rm ';) ILoh!k I(CQIY'(J)I'\ICO ,roY I __ ----
'51 r ll n..c-J.... 9 11 I t1 1.!) 1t~'.""J_ ::=::~. ? I •. ,1~q_~ I I .I 
.___ 






, u\,-,) ~ o lt'-.. -""r~.:, IBiffFJ'\1 ca.rqj.l ~ 
I p:::, l'O' I D? ~_.....1 ..-J.. ~\f d ~• I ? I I co t'ad· I 
tv 'OQ 1 ICC1' UJio' 'l t. l_l__l v 1 Ot'S-tp , U-l' a llDh't§ 'a' (Y\(!a 1 £3 
I I I I ~ I I q__ I I I 
t51 ~9 I D?otc:xYon '' 1_1 _I :0 1do1s-:up n:::J)I_ ihcJcl ltMhm: I o:/'1 I mud I GC[ 
I I I I I eo -~ I I rna~~ I I 
t517:J I 0uden02kJYJ II 1_1_1 <:: tdofs-u.p ('r"a.{:. 5 1~1 sv~).) I rnud '--
15 r '' ,' D~CioYoD ' I' ' ' c ' f-)ofso ~ ' fhd~ ' --- 'fYLd ' _ _ _ .1~1 1 1o.t . · co .n:::t:l . 1 h 1 rnorcnn1 I__ 
I c;:::; I p,;sret<XJc;rrtf'f'ld 7 I I D I I I 3~ I I I vl7d. lo?c:uno:brt e I II I~ tcJorS:-UPI cared .3 I Cffc:trnl 8 . f" J(b.ro:J I __ ____;._--
1 5 I assoA§d e·c.~E.!>J 11 1 r:::2.. I ? .co~ .. I d h I ... .~ .. :"'~ ~~~. leo.~. I I ! 731 eo::ES ~rot~J-) I " ~ '-A 1 lhJ\.:A.,. ICO rru 1 0 1 LU ''lj.:.. liDQH!§!i 1 IY\l.d . I ______ _ 
I I I 1- ? I I I I I I I 
1 5il4t ISQne__(~~J 1 r, 1~ B · . 1 ? 1 f\bJf 1 tbn:wf') IIY'OYCXY'\I mud I _____ _ 





SAM = SOUTH AFRICAN MUSEUM, C~E TOWN I = Infant J = Juvenile A = Adult 
GS.O = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONOMIC DATA SHEET FOR ..• J)iJ.N.. C. D f N.. .. . . . . . . . .. . . . . . . . . STUDY BLOCK Page ... :J. . . . . . of • • • • • • • • • • • I 
\ I 
----~~ ----------~~-------.~~---r~ ------~~~~--~~----~~----~~r----.I----'I~C~OL~OO~R,I--~.--rS=.K~UL7L-.----T~----~ 
~EO., IDENTIFICATION I FARM & NO. IFIELDI BIOZONE I TAPHO. IATTITUDE,PERIMIN., WEATH. I COLOUR I OF ILITH. OF LENGTH TUSK !MATURITY! 
_1{.1 I ILOCALI I CLASS 1oF SKULLI TYPE I STAGE 1oF BONEI MATRIX I MATRIX (mm) __ I I 
----, ~~---1-..h- !. I I I I I I L, I I 
517G I DCzjrc:cJo!r I Dln~Jh l~IJmpkJ./EndoJ H I "J 1 f\me I 5 I bf~ I ihte: 1 a--os- . ____ I_-.,.. 
I . I !)/ I I I I I ~ I I ~· I \ I "h- I f'~d~. I 5 ]l ID'ttodon I '' I 0( I c- ldofS:-'PI• UJ . I ex._ l!d''llc.- l~l:n(snt.· X. I __ 
6 1lg-l orcgnodonr I ,, 1a1 c llot~urlnxL 4 ltohfts I iJ!; lmud. :75 v I__.Ar.....l..-_ 
51]1' IP~~ ' I '' ,-:2-, ? ' ? ' r d.. ~~~ lb~!). ' d I 
I -- -- I ',~', ' 71 ~ ',CQ.CJVl. I ~ 18~ I(Y'U ,--1·5\ ~0 I 0/fch::~::~.k)n I v ~ D\ E: d ("t(Xj, 4 hiLC. t<:d )( I ----',-', 4 .,, CfS:-Upll . IILV I df'~ jC:.c:J,· • ,--
:1!5/ o-1 0,1;....~,/"\1"\ I 11 >::: '-~·· ~+-
- 0 \..A \.JV.v ' ----1.-CLI \___ doYS~<rl CQX /j I o~n e/~j I 51 L' X I--
I,5JZ'd Gor9ooqost&" ,, ,~, ? .7 , rcxY ] ltchftf 7 ,CSJ w , __ 
I I 1 7 I 7 1'7 '7 I I 
I 5 I 'K3 fut CJono) " 12__1 I Cb rcx>l I · . I Co .rod I __ 
I 5 I I 1) <> I I ?~ ICQ.rPO(. / I 
~- IZ'4- Q,~0trxkJn " 14il-l l !rdtl.l red. 4 lcvh: 8qy I~~ X ,,-A-
,51 K5 oiiCJ-odon- '' 1_2_1 J) lat.-up! rrJ\5. -;) 110hltc ~~ rrud. '4 _ 
1 
_ 
I I I p I I S I , I eo.l()ll'"l. 
,5 Jgc.; Post cvnnaJ l.iLI H Vd<3t ,none IQ~ fc ltrcd. '--
'51<7'1 /::> ? I I* J) ~--'} I 1 lb lfY"CWcon I S v 1
1 
A I 0 I QIICWon . II I ;;; I fr u(' . I roce ..z I (Q.U() I9¥S-y I (YlJ...Id ~;5 I 6 
1519)() O¥f:bb&n II L5_1 I I i I I I -
I o r:0 I I I I I I I I 
l5io0f P•1Clcdon '' 1J!=_1 I I I I I I I I __ 
1151 ao p(i1 . .,c. -k-,,.~ I ~=-.. I I s:: l. · I ~~ " I 1_1..--. I I , ,....,, I n I 5 I ~ _; 11 A .:1 _ vtr..:::..tUJJ ~ ____ I v I · I c lv'&l1 :-L<PI r J..:U • ex l10r 1tt.. I 3ff:!:J I rn-''.J' I =' ) I '::L I _ 
151 g I R?st oaniD ,, 1_3_1 I 8? I 1 lea .bin ~ I(Dhfk- L=1~ I el~ I 1 - '---
'5 u='"'~ 7 I I I f' I I ;;::: IL.~ ID' I d I I / 1
1 I l9Q 'uUJCYI · '' I 3 I I U . llat-u.pl ro~ "iJ lugpn h:'QQ)o I t\X.J, I cbsc I v 
I 1-?-1 I / I -;; I I J I I ~fU1 I I ·I ,--
16193 Post cron~o " l __ -1 I · I . I nool. I 1u.:h11:E lrKa.!Oor ICC! .n::::cll - I I __ 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
\ 
TAPHONOMIC DATA SHEET FOR • D. w.~ .e.D.I. N ..................... STUDY BLOCK ·Page •• JQ ..... I of •••••••••.•• I 
I 
I I 
IDENTIFICATION TUSK MATURITY I 
I 
v A I I 
















SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
'·· 
I TAPHONOMIC DATA SHEET FOR •••• ~~~~~(;) ••••••••••••••...•. STUDY BLOCK Page •• it....... of ••••••••••• I 
I . I 
I I I I I . I I . I I . I I COLOUR I I SKULL I I 
ICAT. NO., IDENTIFICATION I FARM & NO. ·,FIELD! BIOZONE I TAPHO. IATTITUDE,PERIMIN., WEATH. I COLOUR I OF ILITH. OFI LENGTH TUSK !MATURITY 
~~tl:!S_ I ILOCALI . I CLASS 1oF SKULLI TYPE I STAGE 1oF BONE! MATRIX I MATRIX I (mm) I lsa'l5 .,_, 1 &:fJ"' '7~ . d. )Endnl J) 11 t 1 1 A 1 1 · 1 s•ttu 1 v ,--- 01 ~~I' Dlif1 Y) 1--1 op• 'r J 1 c.L:-L{plco.lor"" 1 l=t= 1 f/&_; 1 3 Y'f') 1 rYdd. I - 1 
ISJ'bc; Q11Ch ... uon '' 1.19....1 J) IPL'-:-vpl(o.ll"at. 1 et lt~-:n'k. l[JCf:.A, 1 s~r "Jo x' 1 A 
115??57 =- ,, ll I j) I I ·I 01. IZdr!.w.,f . '"" I 'It 55 X I A 
1
__ Q•lctoc!of1 1--1 ldofs~up 1 rq:€, I 1 1_ ~~f'fij 1 S/ __ ~ I _ 
1~8'8 Dvdl'r'C~-dO" 11 1 f I E 18t:-L\n.l Ocd ';t. I(J.?hiLc 19~ 11'nvd · lrdcl~---
1 1-1 I . 1 1 I ld I I 
IS?~q ~D~. Y"' u 1~1 H I ? I rod sX lcr~ ICJr~ I rrud . / ,I 
~~90 11 I.Jg_l c IV&lf:'-!fl reo! 4 I~Oh'"' I 8~-' I rrvd v --
1 I I I I 1 I I J I I 
15;)~1 of'o/"t:dg!Jt I• ,:z.g_, c IV~nt:upl . -+ I Q~ l;d€y Lh'lUd I ..; I __ 
I '-../ I I I I I I 0 ~ I _, \71 
15Q9r) IGorcprg_rptan I..Jg_l 6\ H I'J§d--upl rv:x::J 4= I4Y&~ 1~1 .o:vd I tCd8-.l __ _ 
I . I r:::r-r I I I = I . I · I~ I r'-' I ' I I 
I f)d'l31 D'Cunodon\::-. '' 1.=19._1 ~ llat.-uPI rod Q 1wh1t~ I %J3 I mud I - I __ 
I L "0 ·; I ~ ---...1 I I ,s;,\F I I I I q. 1~1 d I / I 
1~1.a..IDrc:J.tncxiuv " 1~1 y l1ok:-uplco.l()d'Y) ~ IWhlt~l »teef\ll"f''U - I v I __ 
I~... · I v I I J) I Vliltro. I I I I I v I 
I N9'1 I D~"c:J-ool~ II I I I I -lo.t .I co.iOJ"I'll ;2 ICI~ 'A' rrud lobsc I I' I __ 
I I ~~ 1-:;-1 I v€f1tro. I I I · I rE.If I I "' vi 
1!);:)'1(. lPtt'Ste-Lcdcnr(r:DI '' I r I C. I lOb I (1()~ I ~ I Q(w I I N'\l ..-.1 I rrdE:t rrxJt17 I __ _ 
I c::: , .. 1.-'~ 1- ,,-- 1-1 I - . I I =~:= I v .., I . · I "Jf~ I - I I'1C>'~ 'ID'C:JodoF) ·· 11 1 € ldovs..'"'elco.lcn""'l 5 ltoh't€...lof~y lr-v.Jd.ll~,5 X 1 A 
I I 1-1 I I I I · It;:~ - I I · . I 
1YSdCf~1~~ '' I I I .. D llar:-upl rcflc I Q I 0'820"" ~~~"' I rvv...p( I e:JoSc. X I __ _ 
IFJ~I91Dfc9-ockn 1 1-l-1 ...D llat.:=tplno~.l 4 1a~omi6~!U~I~~~~- )(I __ 
I c::'""),...,.,. I D?~h--'- f3~t.W.Is)l ,--1 •l \ ,...<~)I I I I , I I ~,;r"\:.)01. I I x o/ I 
I ---D...U I "v'-""-'rt' I " I 7 I I.:O_,s: 1iot;ccpl r>ad . I ;:) I(I.Jh'ie Is;:; I S' I!: I o' x I __ 
I 5 I D"'"- h...._l ·I ,-, I ~ I . I _, I I ?).... I (~ I , L I I I 
1 COil ''vLJOor. 1 d 1 I 1 1 J..-1 . llol--·u.\~1 fO\Y 1 obsciLl:h'l~ 1 (1$. 1 QIIL-. 1 fl'iS,5 'L 1 A 
I~ I= I 1-1 I I I I I I I. I I 
1 ~~-101 lC:.t'bdOf\ 1 " 1_2_1 1 C lv&J~~,,a 1 r.ocl 1 I 1 gr~& 18f€FJ11.s,tt .lw11 ~4S v' 1 A 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juven;i.le A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I · -- -- -- I 
1· TAPHONOMIC DATA SHEET FOR ••.. J)Uf}J.~J)f r\J.. .......... ~ ....... STUDY BLOCK ·, Page .. .f.~..... of .. .. .. .. .. • I 
I I 
I I I I I I I I I I COLOUR I I SKULL I I I 
ICAT._No. 1 IDENTIFICATION I FARM & NO. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN. WEATH. I COLOUR I OF !LITH, OF LENGTH I TUSK . !MATURITY !:eti..:-~ 1 I ILOCALI I CLASS 1oF SKULLI TYPE STAGE 1oF BONEI MATRIX I MATRIX (mm) I I 
5 I ., ,_ . I . 1-C:. } I -.. I I ·1 l I ~'"'I I J I ,--303 ID•cJ~rr:-cl("·nr ll ... ,,, ..... ~o •. 1.. 17n IJropid. JErdal (\.. I I . 4 lt•)nlrS I gv~~-0 I r,-,( I("' . - I - '---
1 ~ ~ .£:~·"''; I ,_ I I I I I · I I 1 I I 
530~. 1 Pvr5t~.r0CL"'rr.tin8 •· 1_/ _I c dovs·<~f 1 nod. 4 -ll.ch,fc:.::- rro,cor' 1 n·•r.r . - 1 X I __ _ 
~ lA-.. ,.''?....t '"" I D ~~·I I~--' I I lv(_ I s~-nr.:-) I 16t\";vaj()r·tJ("·Iq \1 I IQ I \ ... J.c-upl I OJ 4 I 8~0 8'/r"tt I ('<\\Jc;l - loose I 
- I " l---1 I I '"" I I ~--
53cv1 IOn"'cJr:x;lon I· 1 '1 1 - -_ 1 - - 1 - - 1 - - 1 - I __ _ 
5
.- --~1 ~_, 1-,-1 1 , I I lr:Q;-~7' I _/ . __:;o . I QlltJ-oc.lc::r-1 II I l I ._j_/ bt··u.p I r"'t'"Y'I. ~- l<tR)I\"' r,,rr-!1 fr\1 JQ - I \L I 
I ,--, I ~ I I ::7 I . .---; s . :oz o~~cJ'cJolof""\ ·~ 1 'tf , - - 1 - -· 1 - - 1 -
. ?~ 1-1 · I . I (d.,tt I cs )en .()II cJ-od()r.. .. I 'l I ..... ~ bt· I '(..,I ,"i~) ,_) I ( .~,.,ro-·· rrrr-·r I L· I r-1 
•• o=-> ~--~ I I '-' ·-..• I lrJ.f•'"'·J I j 
5.:>1() piiCJ'c.::x:J()Y'\ " I...:J_I I.\Jt-up l<"tC~ lor·, r.--: IC.t'f-un• &"~~ IvY'UC - 1~ 
c-:- "" I l=t=l j) I I I · I . d --:J:.:/1 QucJc:x:.lcn ,. 1...::2.._1 1 I llaf-r.(elnon~.- I 18V(/ j~~~~ 111".1 . - X I - I 
~? "'"' I I I 7, I r I 1 I <L 1-a-, hr- I / I A I .J..JI{:) Qi 1 rJT>d~ " 1...:J.__1 ·1 .0 l·ry./-~·qprv·v· rr:-rt 4 IU.)hlle I , ,._ IC:O-n:xr l()d,S \ I I 
-?. -, ().l•r.uJo~.r I 1=+=1 I I I ?. I~ v.. I I I 
r-,..._:.:-·. . S\:l'.."'.tnr I '1 I ,_Ia I I H I I /Uj Q. Itch I'~. 1~-'--I l'""~ rl. - - I - I 
... --. ' • :=> ,_ I ,-_-, I I I I I I Lq I X I - I 
') -:o '·, I D ~O'~l I " I "Ia I I f'._. 10.--w-:-.- unco · Ofh ·4/· IOfC\J.t'l"""~ I . v'rn~lr(',,\00~. - I I 
l rssi~.: bfi'CJD:X::n I ,-...l-1 I B I hi--·1/J)b lorn 4 la&Jrnl -(f'u 1,¥11)('1 - ~ I - I 
I/.::;:? ·I I I I=FI I L 'I __ 1 /::::, I :r I Y'l'.u I d _ / I I I J .... ~~ ·- n..~r:-JF<.rr-r-bn 1 •· I.....:L_I 1 ~ . !IA9'lt-qp I nCJQI. v !ldltfl"' 1 ,~TJ, I (l"'f..J.. . v I - I 
I ,_ "" , I I 1 I \ I I · 1. ,,,·r~- I U'~~! I . 1':) . vi I 
I 531 ' Pv'IS~.Yccb·q- 1 '' I cf 1 I F.\F I Ve1hp1 nod. + (~~·~cun I rvr~.,.., I ,, ... ,.IC}. - lih:-kl-. I - I 
I 53: 7~ 0'1cJ-od0n I ·· 1-c,-1 I I c: l~ovr-· 'td ro-1 . d- ltc.?nft('; llhd~f- 1~ . roj l"l I x I A I 
lr:-2 ...... !::) • 1 1
9 
1 1 lr D~to.r:-t .. pl /( 1 1 9r~J 1 _, 11xv 1 ..:.- I 
I :. ')...) . D1C:L{"O:~brr:s I ,, I . I I \,..... ) F .-p.,,.,n:~. ,, r·l Co .lo.rn ~j I @J'j I <"ti'F~,..., I [Y'IlJO . - I I X '<. I I 
I . - I 1-1 t I I I I I 0 I _, ::> I " I I 
1CJ3_.:y) ?lh8<JC:F.t:i-o.ktq I• 1 c:r 1 I 1 D I!a~.-upln::d· 1--1- 11.oh~ 131'~ lfni.O 'iY'k1 1tr&'J-I- _I 
L 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO a, GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I . DUNW1N )3 I I TAPHONOMIC DATA SHEET FOR .......•••..•.•...•.••.•...••.••.•...••• STUDY BLOCK Page . . . . . . . . . . • of • • • • • • • • • • • I 
I . I 
I l l l I I I l I I I COLOUR I SKULL I I I 
IC~. -~0.1 IDENTIFICATION I FARM & NO. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN.I WEATH. I COLOUR I OF LITH. OF LENGTH I TUSK MATURITY! 
1 ..... _£:1_1~- 1 I ILOCALI I CLASS 1oF SKULL! TYPE I STAGE 1oF BONEI MATRIX MATRIX (mm) I I 
I I D -1- I 7 ,--tf; . I I I I I I. _,h"'? I qff:)-1 d C?rv-.1<- I v:bs - I 
!53otl I D'C(;Inccbilt. · 1 QU!l~d]n I __ o.p1d./fn:lo.l ~ l[a{:-L-tpl rod .1 -<1- 1wr1c-~~ I '-/w~ron fYlU. . 1rvct 10 c I 
I I .::.> (;>~tu.l'sl I I / I I I I llJ.,ft I ~q I / A I 
15:=5;;)~ I D'c;fjr-cc!o-,t- I• I 9 '=t=' D I foJ-:--upl CP. lafll ;t I tOt'.:JI'~I'- \I (-fy> rnu::J' c.::,-1, I (X • I I 
I ,.... 2 I D • ___ , \ I ,.., I I ~ I ' I I I I :-1 '(~;J ' ' J ~' I ./ - I I,'J3D-'::l I D1c(p u._;<Yll ·· 1_1_1 I 0.<'":::: ,_ .. I .~'1 -·'VI ncxj. 4 I U~JMI Mv:::-,,,. I· ' .. ~ , · L-flC I I 
I I = I I I I v~,..,r,. u.p I __ 1 I J I '-' I CV"'/cJ. I ') A I !63d-4-l QIIC)b:)IQ0 " 1_j_1 I D I co"'T--:-:$1 1\C:J:Y 4 I 0Jhtt"c3 I QV~ /VlU · /Q I I 
I ,..... --:;. I 0 1 I "" I I -1"\ P lobo- I · ~ I ()}i~'·;:wr" I ":elf~ ::> I I 1 ~)..:0510Cctnc:dorr- 1 -1 1 . 1 v 1 ~rbr.c;. lCD lorn d-. 1 ot"''--' 1 Hr..&co"' 1 rnvd /rdff I X - I 
1,- I = 1-l=t=l I I I c ~· I~J-1 1. d IV1 .... [_ I 
I ~.·3~6 D,c:)02bfl 1 ' 1_3_1 I C, 1\Fnf· tp I rod. 4 lo'fOIYJ I~('J~(YJ0, rnu . - 0--CJt. I .--- I 
I r;:::: ::> I I I I ' - I I I I I ' VfJ.f ' I I - I 1.=__;3~1 D\O,..JrojYrr u 1_:1_1 \-f , i.: -r !o~-(IIJI ,·r:;cl 4 1 cYmm 1 ~v,o;1:-f\ ~) !i . 1 - / I I 
I _ _,: I I • I 'I I I "1 I I I 
I !).:$t.~ 0 1Chxiof\ 1 '' 1_3_1 I C, 1 dovs-:-upl red 4 I cfc;:cu•·l I (Jf~J 1 i :1 'c,l I -J /L / A I 
I~ .,. I I I I I .. I I _..· I ; I 
1~13&,9 D1c.tc:>do0 ,, 1 Cj 1 1 ,:::·~ I /QI~.- up1 rex) . D! I Cl<!ctrnl SfYl"J;j (Ylt_;d . I <(;I v A I 
'~3.-, D->-"'J· _, 1-1 l 'I I . I _.,. ,,..,,~_;-· ·d I 0 v A I 1':) 00 i 1COuOn I· 1~1 r D ,ot.-ctflro:Y. 4- llDhi'.; I;Q,vc":-:r· fY/L-1 .. 1 -,3 I 
I r::: ..., -=:> \ ,. I I I 'I ;::;: I~_ L I ol I I F\ fi:_y l I I 
I ...:_).'J :..? S:::::,oJcf:sc::u.JJ·C'J 1~1 v 1uc:--u.p I ro /!. lcit=or.---. I olF="Fr-· f'n\_!C .... I - X - I 
I ,.... -, 3\ .:P I I ! 1\ '1~1.-. I I I I I -' I+ 'I ..{:::, I 1 :::x;. tY Dilc.Tcx:b'\ '' 1_3_1 n 1 ux:-Ltp!CO iOJl'l 1 CifOJ'"I qvr:c-1 VY\.JC.7 1/ 'if .5 ' 'i I 
I ,_ - "' . I I i I I I I blrl':Jc I . IV;:>.,....__,"'/ I 
I 8.3331 UiC!jrc:dCJJ! /1 1__3_1 ! f:. l~rs.-LtfiCO lorn 4 I 1,-,--r,;v?'f\ VV\uc:J. I - I fr U\J - I 
I r::--, I 9-"' I I i c -1---> laJ-. -'-<pI C'-'• . I I ~Y.5:,'.('t ' }0". . I IX I 
I ... J.:)341QilCfcx:JCY\. '' 19 I I £ -I·:Nf"f't-·~f! ned 4 ICVR"Jrr 10r2; rud ·I - 16bSc - I 
I I ? I 1-1 j I I I. I 1° I I · .. .~ . I 
1533515::oJOp=c-ouv,CJ I II Ill I I J) i l~uA rr.-bl Q ICfeotn I - - 100~ lob::c - I 
I 53 I ?:> I I I ,. I 2 I! I I lc..v~_yJ''' I ()1'''1 ·-' I I / _ I I 3 b I D ildo:b Yl I ,, I 9 I I ;...:> l:ol-:-~ I te ra (Of!'. I /./.. IL:wou_y'JI ' W''"~' iYILu I - I v I 
I - __, I ;/ I 1-1 I , I ? 1 I I I I I _ I I 
!53371 b1~cr+ I '' I 9 I ! I c . I o ICQJO<fY/1 4 I u~ I fjYB;fl rnuoJ I I X - I 
I 5--::> I = I ,-, I I j) I I I I I I I X I 
1 ~37,1 DtctcxYCf\ 1 '' 1....:l_1 1 k:bvs-~ICO .rc.:d 1 d. 1 c!E'Of" 1 q r~)J, mud 1 - I_ - I 
""" .......-
SAM= SOUTH AFRICAN MUSEUM,.CAPE TOWN I = Infant J = Juvenile A =Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
II \ 'il).f"J f'j\ If"-- I j.LL II TAPHONOMIC DATA SHEET FOR •••• ~ ......... -<.!...). ••• • •••••••••••••••••• STUDY BLOCK Page ••• ·T·..... of •••••••••• • 
I I 
I I I I I I I I ' I COLOUR I I SKULL I I I 
!CAT;~~~· I IDENTIFICATION FARM & NO. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN.I wEATH. I COLOUR OF !LITH. OFI LENGTH I TUSK !MATURITY! 
1£B __ :J __ I ILOCALI I CLASS 1oF SKULL! TYPE I STAGE 1oF BONE MATRIX I MATRIX I (mm) I I I 
I - I -;, . 1-L- f I I I I I I d I I j I A I 
1533315=a)opa5CV.LVIc) Our~:("JJh 1_3__lkop;d. Endd. E llab7"ltyl - I It= 13f§Y slcu 11'1'\J. I 51 I I I ls - I o=> I I I .1) I I I /L I('/~ 5 I \ 0 ~-I I X I I 
1 340 I n:,c-mon '' I_LI=+=I I v&+-v~ 1~ · I + I f!Ftt... :!f'f-0 I' ~) I - I I - I 
153/.}1 lOt'~ " 19 1 1 .J) Pct:-uplrof"G I ~ I C/8WJ Q(R;_J lrnLd. I - I X I - I 
I I ~"' 1-1 I I I I I 0 0 I I I . I I 
15~.L~ 1D11(:J-ode>n ,. 1~1 , v 1loY-up1 ('0::)) I d. I \.dl~~-- B:~J I s?\~1 I · - I v I - I 
I c -) . -. I I I I 7 I I I I rv:; I I 1'0 , t- I _ I 18:.>·-·;_.:_, I owc:nc::c-bn 1' I OJ I · c . ti I !CO. Gf'Yl 4 I C'J13::ifYI . ~F:Y~ I fY\Ud. I - I 1 -r'>d~ .. / I I 
lc..,·. I 1-1 1 I I I . . I dl I I_ I 
1'0.:/'i410uden::x:lon? 1' I 9 I I F 1/ol:-L.{p ,nod. A w.:nie. ljYE'6 I rnu I ----- I I I 
I ;:::. 0 I ""::> 1-1 l D I J I _? I I d I I vi" I 
I ~5451 D IIC)-odon " 1_..:L_1 , · 1vcntYo-k:if 1 rtocl </ l(iJl'fC"~ I aVfJ.A lfr'1-ll , - I I __ _ 
I r :2 11 r I o::> _ I I 1 I I I LOh1GS I ~ ~ I . .1 "' 1 --j I . I 10~1 D1tettx::lOf1 1 tl 1_3_1 i E bt-uo ICP-n::cl. C). IQ!Iff'J.I'Y'.I .OV'?J.J lfi~UY r·o:-:·1 >: I __ _ 
I ..., I 0 p- _, --1 I I i I I I I '-./ I I I 
1554ll • c ~....s, v 1 q 1 t H 1 rod_ 4 ~.~..y-lhs. 'B~Jj 1rnud. - 1 - I __ 
1534-'Z I b~Jc-Jod()(\ I u ~-~-~ ! 6 [()j-~-up I 4 (}.)hi~ I o !/;JJ I '{)luCl . - I X I __ 
I .-;:-: ~::- /' ?-'? I ,q-, \ I . [i.)hl('C:, I u -..../ I ) r> - ~ I I I 1\. ,., __ .:..:+q p,, cJocJon I 11 I __ 'I ! D lol.'."V.Pl ~) .rr:ud 4 CY~C'IJn I 0'/f'.u I f'Nj( 7 cL:J I \ l___o. 
~~~3SO Or~CfrrJ'Jn I II l_g_l I J) v~ni-cpl rcfl~~ /1 ()Jr.~"fS' I~ ~-1 lrnud c:r; I I v I A 
I ~"' - :J ...-v-1 -I- I I I ~ \F (~l- I I I c I d I ./ I 1:--.>.:::;::-_·. r O'C(j' r...:uOYll 1 '' 1.3_1 I Ew-_·cpl Y"':1. 4 cif0Jfl lfvlOvO'JTll rnu obsc IObSc. I __ _ 
I .- ,·-.., o0 ~~ I I C1 I l ! I d 1.. I I d I ./ I lr:- ~- -~~~:::.~ Dr ldDuon I ., l __ l C o}_~--v.p1 no 4 Wht 1 ~- I O,t'N_; I rnu - I v I __ _ 
I ' - . 3 ~ I I I i ~ +~dol~ I .- D I . I I I I 
1'~\.:: -~- O,rCJ-cd0n I 1 ' I 9 I ! p -1-:.'>!Cll-. l·.ofl'lt.,d (;). whrU~- I C'fV·;~~'-1 I n·-·-uo - I / I __ _ 
I r . . . :<> I 1-1 I I . '·- I . _1 t:?~ I CJ 0 I I / I _ 
1::J.: t::=;..i.. QricJo:::::Jon I '' I C'( I l e ld\j·,.sn~ +1 (u Jnw ~ /Dh~ l:jij,Y0--1 I y-.---1--'d , - I v I __ _ 
lr:;--:.55 Dt)do:bY1 I 11 l_c_r_l I D .I Pi:':-Ltpl red. ~- O&Jrn I .o~l. rn.d - I J I __ 
l.r--·6(' -"'D I ,-9 I I >::'\~ cbf.S··tyl 4 1 i...,.. I ';3k~u I d I J I Q:_ 10 DIIC.tc:x::ic::::t\ I II 1 __ 1 I I '-~I '--.\b Vl'n~upl nOd . 1~\.'C:, I !OY!I ('f'.U ·. . - I I __ _ 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
., 
I TAPHONOMIC DATA SHEET FOR ••• JJ.l.»:J .e.J/.1. t';-}................... STUDY BLOCK Page ••• 1.5...... of • • • • • • • • • • • I 
I I 
I I I I I I I I I I I COLOUR I I SKULL I I 
letT· ~o.l IDENTIFICATION I FARM & No. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN.I WEATH. I COLOUR I OF ILITH. OFI LENGTH TUSK IMATURITYI 
1..::.eii::_._l I I LOCAL I I CLASS I OF SKULL I TYPE I STAGE I OF BONE I MATRIX I MATRIX I ( mm) I I 
I 5 l I ., I "" 7 1-.J..- l, I e> I I cq laiY) I ) _ I I . I __ . ,/">1 I / I 153 I DfiC-J-odoYl llAJrtiln 1....::1_1!mpt'd.ttndd <-- I lrool, I :-r lc/&::un I qv'\:t-! I rv'UJ . I - \L I __ 
I I = · I I . I r I I I -:> I I - 1<'1., I I J I 
163SG I QildocbVl I II ll.-1 <S ldNS-C'{JI rod I .,:) lctV~u I lr::l.ifuV'II coud I - I ____ _ 
l63tH I 0 lcGnx:l01b I 1' I 9 I c bv,S· \{ekc).(orn I 4 1~-rtf. IH-~1~1 (nud l1os J I__;...A...l.-.-_ 
I53CD I D~.cYl I II 1-cr-1 ~ lvenhb rd rttl .I ~ lrvf:o«'t ~~~~t)t'\1 (Y'Ud I - y I 
I I. :>.:> I 1-1 I I · I I I FJ''f!J I I / ~--
150G I 101iCJ-oc:k:>n 1 '' 1l1 c 1 bJ ··ue1 r():J ·I 4 lcYfo!YII fYOJ-''crf\ mud · - v I __ 
1 :") 3Q I Q~clc::Ll" I '' I cl I I D I !~ltpl r~o~ I ~ I cJ~rn I 3r~u mud -- v I __ 
53~31 O~d-cxJcf\ I ·: I 9 I l 8 I \f~to-·- l::o .ioiY! .I I I k)h~ I ~~~6~ rrud - )( I 
~ I .-~ I 1-1 '1 I I I I I _, ~--
62(:,,~-1 0-d&"'ccJO"'l 1 ' 1 1..3__1 , F lvtf'~~--llf! l"o:). 1 ± 1 cv&:Jr" 1 ~Vr:'(j rnuu - / I __ _ 
c:::. " · I => ,...j_ I I I I ~ I I I I I b'1 ~'u ,._ d vi 
'.:J3'051 DqjnJ'Jor ll I '1 1_.5_1 ! C 11~ 1nccl. I 4 lcY~CJ.\1'11 nr~h '"'W obSc d:x:G-~---
~_)_~Gb I Oud&--cdor-- I 11 l_s_l F lioJ--:Lcpl rod I 4 I av{\'JJ lq"'vf'JJ rr·1 y-J - - 1--
53611 DldcxlcY> I ,, 1__3_1 I B lrotoupl rcJol I d I:::V~ rt¥~..<1 rruJ - __ /_ 
r---:;:.>.f 0 I """"- ~--.--.. 1 I I I j D I [ L I I I I ... vw _ 1 I / 0-~~1 01\U.<.JJOh I 1' 1_9_1 . I ac:L(t'JICcd~1J'\ I 4' la(~-:0 ll"' .... vronl ff'lb - l_y_ 
5 ·/ ..... In-"' ~-•~""::.JI I rl I T'\ I I I I :=t_ I I d I ~-v--_v ::_)'-o'-f I1Vl6le:¥LJV-J ,reo~ II 1 __ (,,_1 J_j I dovS-:-l(f!{YJ{'J(S I 4 I Wh!l?-- I rno}tr:r,l {YlU . ~ I OIJ;Y,j !--
c 7 -,(' I :>~~..-,_ ~--~ I I I 1 I I rod I , I I I ~ < 5 I ./ ...::..:_x__)::.....:::::.._,_JI PIIULLXJ ) I \/ 1~1 I C- 1\l~nl:.\.QR I o-' I CJ(f{jfll I e/srr I ~I·. <{, ! 'L 
5~ 7 ( I D I I I I 7 I ? I I I :'L I I ~,+-. ~ . I Olqjrlcx:jorrl- I rl 1~1 I D I rare I lt,ohtr I CJ YC"!_J I Qfl( 
c: ::2.. 7 "\ I CJ I I I I I I I \ I ~. I \) Q I -,,. 
J--' "'IR'61Uod0l/- I Ill C 1':&/-upl (1;i1(_ 1 ""- 1lf'hl<e I~ I Gli' 
53l3l lfiBfdCbblt- I I( 1~1--r- f, .1\i.cnt-uv~ cod I 4 lcveCJf1 I . v~": j.,--,1 fV'\Ud 
53'"N-1 Rrst-&o=bnt. I '' l..l_l--r- .D lvcn:·,~elnore I 4 lcv~ofYII{liOVc:onlmLd 
A 
X 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A= Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I T'''NRDIN ···- -- lr: I 
I TAPHONOMIC DATA SHEET FOR ... ~~ ...• ~ ...•.....•.•....•••.•••.. STUDY BLOCK Page ... ~...... of ••.•••••••• I 
I · I 
I I I I I I I I I I I COLOUR I SKULL I I 
lc~TM~o.J IDENTIFICATION I FARM & No. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN.I WEATH. I coLOUR I OF ILITH. OF LENGTH TUSK IMATURITYI 
~~---£.. 1 I ILOCALI I CLASS 1oF SKULLI TYPE I STAGE 1oF BONEI MATRIX I MATRIX (nun) I I 
I I ? J I ~ 1-L- } I _ I I I I I ~v<:bn. I -~' I I 1F>315 1 o P ·C · sk.s:cb'l D__u,'C'_dn l_:k_j)t~,A.{Endct ... B lfa.t~u.p lCD !OJY11 :2 lc.rRJ.rn lbro\!Jl 1 ft''j~. - - 1 - 1 
lcs37GI ?ot~~.~~f"/Avl '' I <l 1-t-· I H I I I~ I I ~I - I - I 
l5 I :::/ . 1 I , ~--1 I I I I I =+- 1W*-1 d . I I 
1 37'1 Qrodncd.cnr 1 ' 1..5L.1 · 1 C 1davs-UB rod 1 + 1wh t\5 1 fN.11oonl cnv - ~< 1 - 1 
15-;> · I . ·I , I . I I I ~ l<>xdovs-cffj I I k)hit'c I -~~f., I d 3)( ../I I 
I ;::) 7'6'1 D!urcdon rs(SA '' 1 ((., 1 1 c 1 :sx.v~.Ylr. 1 ro::J . 1 4 1 c)l!:o~ I ;;r-,cJ;mnl mu - , "' x I - I 
15 In/;;> ._~.--.......!.. 1 ,-, I 1 1 1 d 1 lr.d'i~ 1·-~~~ 1 d /'>(\/" 1 A 1 I 37iiJYISl:&cA--.. VJI. II 1~1 I ~ 1\FJt-Ltf?l (l() 'I ~ I cY~f'lly- I 3~-,;cn,.-,l rnu Gct I >< )( I I 
15 -a I "",., y-yy-.j +- I I I I Q I I I I "· · I I cJ I I 
I ..:5 DO I D \ ~0'\L · ~ 1~1 i I -o I pe:-Uf?! I Ll.- I CJI':r-,:"' I ()f~ I ~ - I - I 
lr:::--.-; I  I I t I I I ___ 1 I ' I I Y--':J I I 18 .. ::f6, I I 0 one .. 1~1 I c: lc-b6-~-\p lfDV' . I 5 IC'f2or·l I /Y'2voan I rvu.;d - X I __ 
I,_ I ? ? I I t ,-. I I , I I r:-l"•n,, I :,:/::,_, I 1 / I 
I::J=::fb~ 1Gb'3cn::p?IC:tn 9 11 1~1 · C I (of:-up Vo .lorn I ,L.L I '--.inv.)n r·~6mf\ I f(VK'J. - I __ 
l53<:63lfi'q,~~ofli ~· 1_1;_1 I E lvc:nhJOI ;"CCC I ~~ lcvc;.ctrl\ b'o!-(fl I rnud - ,/ I 
lc::--:X1·:..i "' I I I I I I I . I I vi--: 
I'J::>C:x4-l O'curr.rlont ·· 1~1 1 E 1do16·: f''l rorJ 1 5 ICVR:lfrl fn()J{('XY) 1 (Y1)C} 1 - lobsc I __ . 
I r-":::>ct c:::l ?9 d I I 1\ ' I ~- 1 I 1 I :'k I d I I ,/ I l~.:::;,t::._)l b,IClcJ CJV\ I '' I '7 I I ]) I p±r-yp I r 001 I D£ I!JJhHC. QV'?J-4 I(YIU I ·- I .x_ I -
L- 1 I ? 1-1 I I I I o 0 I I I . 
1'~661 QIC(;tnodont '' 1_.:}_1 - 1 - 1 - 1 - 1 - - I - I - I 1 
1.---,o" ..... l = I 
5 
I I I 1 I I I ~A. __ 1 I I . / .--10'~ ,, D! ICiOOOI'\ If 1_1 c <j:toYS-l(PI 00? I d-. I 8~tw 8Y&:J I I r vu I - l_v_ 
I = --:?r1 c I ~ ~ . I I ;:::- I I ' I I oc-'Jf""' 'J I I _ I "I 
18..='Jt>?;I011c;<.....V.-...~n ., 1'1 1 '- 1lo.t-:-Ltp1C.O.b.m1 4 lu~fu.0 OYr";A I(Yv.d I I_A._ 
I r-"='r7' I ? 1-1 ]) I I I P '{)t~ I ;>LL I I v 1 .1J. 
1:1::::t::>9l Dcy~ont- " 1 __ :1.._1 lv~t-:-up 1 'f'f::lt---r:: 1 ~ IC'fl&Jrn 8V\!0 1 51 rt. 1 (:;;,5 1 obsc !_Ll 
I,.. -,A )I :}! I I j) I I ,r-.._ I I I CJ/~ I 1~1 I I 
I(:J_-y(IQilctcdon 11 I 'l I I llat-uplrUJ! I ~- bJJp'r::ond:lqv'~_f.-fl lra.rcdl- I' ~--
1 c.2, 1 .J ,-, 1 1 1 r- ,.,. 1\J~t~ 1 ""~' 1 1 · 
I '-:u9/ I QiC'LfWCYl~ " I 1 I D . !fot:-VQI flCflc I d. lc.tc:CU"' l9~ 161 1T'· I - I_K 
I 3 I -=v ,-, J) I, I I I I I'V' I I I / I A 
16 qaiQBCWon " 1__l_1 1on~\joh I 'r-od I 4 lcY~CU'h IJrs~ IC9-ncdl ~~- I v I_ 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A= Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONOMIC DATA SHEET FOR .. J).l}.t:':J.~.J). J [':) ...................... STUDY BLOCK Page ... ! :J..... of .. .. .. .. .. . I 
I · I 
I I I I I I I I I I I COLOUR I I SKULL I I I 
lctT·N~o.l IDENTIFICATION I FARM & NO. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN.I WEATH. I COLOUR I OF LITH .. oF LENGTH TUSK !MATURITY 
l_;fl! __ .JLI I ILOCALI I CLASS 1oF SKULL! TYPE I STAGE 1oF BONE! MATRIX MATRIX (mm) I 
I '2< I ~ I ~-1..9 I 7 .t.;.:- '-' ) I D 'I I .- I I I ?1: X ,--~~· 
!5 .... Fl31P 1cJc:elon if)Jn<:JJJn I .!U"OPICJ. Eodol lat-uplro~, I 4 ICJic:0JYllovw 51 1T· I]~ 1----t:l 
I I 0-J I . I I .-- I I I I 10 J d I 
15514 I OIICJcxbY' " l_l_l c.... ld.otS· I(/ I rcc1 I J)) I C'YfCJftll sv~ (OJ . - X I __ 
15 :z, c:..l p"' /....:.... d -J.2 o I n I I . I I lc:Vf,.Cl/¥) I -'1: lor, _ ,/ I I ,.fLJI f6L&0 Cltnhd ,, l-4-l / J) 11/Enl'-uplrcf'E I 4 I()(OJ"SS: !9f<;;), 0 fT 1\. I __ 
'5-:JO[ I 1\-[ I 5:: I ' I I I lh" 1(;1'~ . _, D __ ,t:"._Vi 
I..._ o r10 I OudVJOdcn '' I_J_I '---- jdo,;;, 'lPI ro<Y I (;). 1J0 f\c I qr$'_n fllu::.Y - Jru~.:::.J· I __ 
I539J 1:G.dEYbbbY1 '· 1!1 ~- ~~~~- l{pl-no=>~ I ~ ~-SE. ig~~"" n;wd - v I 
IB:srl~ of.0tx:Jo,r- " I I c_ ltaL7qplnJ'fl d b&«itd I 2/tl - y: I __ 
lh-:::4 P:/ ,, I I c- I\J8lt:vo-1 dl j I I ·~ I·~- .. 1 0 - I A I v,__519 01lc±don ts 1+1 C' I inl· . f=O vY'IJ lefEom I v~.r--, !YY"XD L>b X I 
I ? p- c. p?~;.~::, \ I ry I "D I I I .<> IV I ;;:.. :--J 
I~ ossot. w-:lhk.539"1! r 1-f-1 >-r=;, I - leo:} 4 ltChtc I c/~JJ I - - ~~~--
~~. D"~ (I I~ I=F J) I I . & I I _, I rn o1 / I 1, ,:\DI~ n 1-+-1 ld:lrfu-lot-~p:·•l"rod. lbv~n I:'(~ I U 
1 
~ / 1--
15-,~hb), b,,~on '' 1_3_1 . E 1\Jt::nt-upiCO:C r:;;;_ 1v::hu:::-, 1 ov~J..-~ 1/Y'uo 91,0 v I __ 
I,-·~ -"'-::..h--J.-........... , I 9 I I I I I ~ I~ I d · X I 1~:-~UJI DIIV\....AA...JI 1 1 l __ l I C 1dots-up1rcd d !k:hl:CJ I~'O:'Y"' I l"n'-~~ · - I __ 
I ,- , . I ?::> I I I I L::> 1- I I I ~ l'e(:J 1 vi I 'Y-iOfiDtdudon v 1_j_1 1 D llo:C:-upl - '::2 ld~OJf\ ri"'•tay-., jyluc, - cP,..c..c I __ 
1..- ,. ~ 7 ,, I I I I I~--' I I 5rey d ? I 
I Y),· !0-:1 1~1 l I j) 11/&'l--L$, r U.J T I cJ&Jn tf~~ rnu - 0 I __ 
I -- I ? ~"- I I I I I ") I ·- ~' I -' I 15/!0GI D'C(jn~..JJ.-JVlf 1' l....:h_l 1 J) jcbfs-fl [":<.:!? - 1 9r~ qf&.~ IYIUCI - -.- I __ 
I 1 ~ I :;; +- I <:7" I I I n I drn-so-- I ·. I ~ '2/"-1...,:/ d I J I 
I ')/LOll Q,o__,f~C:XYCY'IL 11 I D I I '-l--/ I poS-l.ffl co (ol"0 ~- ICI"forn sv;;~ '(r.U . I - I __ 
IS<\~1 Pf/6~<±nt. ,, l_cr_l I I c ~~~?:?uelf'Or~ =t lv:t:r~ ~~~ t~cJ ls7 J I A 
I r II r"i=f I s...--.--... I ~ I I CJ I I .- I I I I Cl rE-~l-J d I " X I 
I Y-+'-'--" 11 '--..)...:UopSJ..LlJ'1o '1 I __ II I G -ldotS--{API ypey - IS''U! '-h~E::n fY\U 11hj.EJ-. '---: 
I r:: ;. ' I~"'~'--' I I I I ~ I I -;:} '!L I J I 1:2-:!J01 1..Jtluu::J.Ot1 " I.....L_I 1 !E\11 l 1a17"L{pl ca.l()l")l 4 IC.V~IrJi'K:f' St.r. -~--
\) 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile -A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONOMIC DATA SHEET FOR •• .'. 'J/.~r::J.~D.! N.................. STUDY BLOCK Page • ..1.~..... of . . • . . • • • • • • I 
I · I 
I I I I I I I I I . COLOUR I SKULL I . I I 
I~N-N~.I IDENTIFICATION FARM & NO. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN. WEATH. I COLOUR I OF ILITH.· OF LENGTH I TUSK IMATURITYI 
1""-------1 ILOCALI I CLASS 1oF SKULLI TYPE STAGE 1oF BONEI MATRIX I MATRIX (mm) I_ 1 ___ I ' 
I I I __ \ if ~ 1-..1.- ~ I I I I I I I I 
15411 1 P?t'sucom Duned:J11 1_3_!tror.ildlndoJ C. lda~s-uplca \CJSY' ~ 19(~ I atErJl I (Y'\AO - I~ 
I I "' . . I I*' I ~ I I I 0 '-./ I ~qv~--1 I d I vi JJ. 15+1~ 1Pv1ot0'm/ont '' 121 I ...u llak::uplca ICJYl Lf= IC'Y~JJY\.1 Q'-Di~l (YM JO cbsc. I---L.1 
l5412> IDctJh:dont 11 1-.LI I D l~vplco.I()JY) 1 dEPJY~ I§~~ lrnLd - rose I_:: 
15414-l Pt,~tarodcx-1~ '' ILl I c lv&~l~ 'tpl red 5 lovo/SfJ ~nl rr'ld t'v-d0 V : __ 
15--~~ol ? p-cC"JtcJc:bn I 9 I I 6- I lea IOfYI 4 l~ffc:, I %, I mud I ~ - . 
I · 1 r I ,;v 1-1 I I I I _ I (ES\ I I I 1 71 
15~4 ~ 1 p,,CJ:::::x:::bn 1 • 1 _3_1 1 1 ~ 1 dovs-4pl nc:1:)) 4 1 (,(:hKtJ 1 •ro' 1 rcLXJ 1 - o'O~ I __ 
~~· 11 I OfiCkdon I '1 ~~~ . I 6 ldors-vp I - Q I c:f~-EJ I~~" I mud I - \/ : __ 
154-1~1 tJ~CJociGn I '1 l_l_l-r-1 c. lbt~p lnod 4 l~rn lr~'lO~nlvnuol I - X . 
ls-4·191 o~ctcdo" I ., 1_3_1-r-1 D I lo.t:upl nocJ 4~ ld&.WJ h·~ti&,~l Yl'"lud I - I ,/ 
I I ?? I I l=r=l I I I I I d I I 15~/kQOI OttC::fo:YCYJ I '' 1_:1_1 I E- 1lo..h-up ICO loJYI ;t t=r8J.fYJ I l''C'JICO' 1(~'\U. I - I ./ 
I ,..- . 'J , I ~ I I I I ,~ I i.Jos ··"'to lc...ot lco.r/') . I I 9:f:1/ I I, I 1 
I Yj-(~ 1 I D,~cflf I '1 I_LI I c IIJ~t-up I Yld0J . {- Cv~ci'i l,~d-r> rnLt::J ('c;IE:F. I v . !--
1 • I  I I I I I I cJo rsc- I I I.Ch• \t.. I I 
:')r:J~;:).,I Ou~C)V} 11 1~1 I F I CIJ~'P I rcr:) . I + to0f,. 19fZ:1 mud - ~--:--
5 I 21 .:> c1 I I I I . I I I 'l I I I ..; /--~01 p..;,sl:f.f .a'IL '' 1____.:1_1 I 1 t lcbr~-lf IYi00'C 1 4 t-eh~c., 1_3Vw rrvCY obsc !Qbsc~ !---
5~·)~~ QCurcr;Jonb u l_1_l I - I - I - I - - I -~ ·- - I , 
5 . I -v' I I I I - I I - I I - I .--
r-.. ~~d~l orcgn~~t !r l_]g_l . I H I - I~- I I - . - I g~ -, I ! 
~/1-~6 1? p-C ·P?·~ '' 1...:1_1 • I I ·- I r CD I 4, UC¢'\ lg'Vc:B" frtJa ~ I !--
r=::,. A' d_ll V'\P ·.-.l.-..o/\1 I I I I D I I I ~ I fl'ffJJ. ~ .--1 I h ./ __.)-'-r 1 n1WUJ ,~_- 1' 1_:z_1 , 1 . llot-11(? Irene 1 e:.t. 1:::-J~cJ.fYl 1 8f~t<:t'\ f' ''-JJ obsc. P•, .. /5c •___,...-
c:::. A d.tl 9 h-... _l.._""/0 Q_J I '7 I t I J) I I I I I d I / I A :___n_,·-_IPo/t6u::: . .vJJ•ti01U ,, 1 __ 1 r 1 ly&"Jt--v-plca.I()IYl.l Ll...- 1CfCOf0oi.;I~ rnu G& I v I __ 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
~ TAPHONOMIC DATA SHEET FOR .. -D.~W.lN. ..................... STUDY BLOCK Page •.. r.s...... of . • • • . • . . . . . ~ 
I I 
1 ----~1 ~---------.,--------~~--~1 ------~~----~~r----rl----~----rl ----TI~c=oL~ou=R~I-----.~sK=u~LL~I-----,.----1 
~~~~·I IDENTIFICATION I FARM & NO. IFIELDI BIOZONE I TAPHO. IATTITUDE,PERIMIN. WEATH. I COLOUR I . OF ILITH. OF LENGTH I TUSK !MATURITY! 
I "" --·- I ILOCALI I CLASS 1oF SKULL! TYPE STAGE 1oF BONEI MATRIX I MATRIX (mm) l __ l _____ l 
15 1 ""' o.::. I .:> 1-.J.;:..:: J I I I I I I d I . / 11 A - 11 1 -"t"""q Di'Ck:d.oYJ Dun~Jr' l..l1Jmp,d. trrlol .D l!a.h-up 1 rod obsc. 1 obsc. 1on::JJ. I''Ylu 10::0 1 v 
I :;;> I I ( I \ I I I~~~~ I I I I 
15 440 Pfitterodontir)d II 1--=:1_1±1 c H ldof<Q- L$, ro::J. 4 I nVI:':.J.d I ;;A lfY'IUd ir'd~ I X I I 
I 3 I I I I I . I 
0 "J I ~·r'~!:J I d I I I 
15 4: 1 QF,'C.Jgjof'l 11 1_]_1 I C 1cbrs-~1 h:3d. 4- IC!Ec-_,rn I "ivffJ! I \'Yiu __ I x I I 
I ~ .,~ I I I c: --lt>bi .-~.-<pi I 1'--' I d I / I I 
154-._}~ Oitc/uY.cn " l...:l_l 1 F -l1>vb'' -r.pl - D! I 0l'V lg~~ l_rn_u,_,;;;,_ ___ l___;,v_l ____ l 
~~5~~3 1"'\!::>/~h. ,.._..._!,...._.,...., lr I l I .$:: I I . 5 I ot I FJfli..y I d "'l I / II A II :t:: u v. U-..::1'-.JI ' ________ 1_1 \,.._, I doVS-L~fl - ltJ'I' c I !\1"';:81 I rnu 'i v -
II~ 1,1 3u D~,,... fr--1-J,..........._ 11 I I '1'\ I I ,,..,....._, I .o,_,_ I I 1 J 11 11 '-''+ :t -:._,'-..-~ ... ~_.~ ' 1_]_1 -LJ ldovs-uplco .r VJ 4 lluhtu:::: ... I qv~ I I'~UCJ _ 
I ,... _.., 5 'C-1£'Yr'l t- ---, I C I I I I 41,~!-j c) J I I j84-~ Otv==CYI 11 l_]_l ldovs=fiCo.bm. 1.f 18~'~ 18~/' rnud, lr~b:L 1 1 
104-3G Er'r:ldops " I l I .D I \o.b--upl rocl 4 I (..;:)h\tc bl'&.-1 rru lobsc. X I I 
IF.. 37 \ .. :::._.1.--J 1-1 ~ I I I,_- I /1. I p 0 d I X I I 
I v4· I ~IIV.U.Jc::Y"'\ fl 1~1 -..L-1 l \{Efll-u.pl rm tt' lciEoJ<! l~l~f\ (hJ l I I 
l54-38l ? 5r-out (' l.....l_l c \lm-uplca.lolf1. 4- lovaroel 0v~ mud 1 / I I 15q.3'1l DQjrodof\b /I 1-=z_l c l raj obSC-~ l LJTi l.9l§y_ rrud l 
5 ,, 1• I :..::._!-.....~-...~ I I vsnhO I I P.._,... IUs~~ . -~' ~--
X 
/ 't'iD I Dnvi..:UU' ~ I (I l_l_l ..D lcu·. l rc::l . 4-- l ~j')ltc ja(~ l vY\uud 1--
~~~~; ;c~;!~P;~--,.-~,--~_;__~ I ~ (ahp 1: ~ ~ ~~ 1:d ~--==·====== 
54-BI O~o-a:bn d5ml~~l 1-=z_l I 1 F lro.l01n 0~ lui'ft~ I qf&..t I ~--vJd I __ 
I I I I · I I l=l I I Pl~'-' I I v-5LJ.·lt-~·l Dll dcdQr1 ~-~~:ij. 1_1_1-t-1 B l'f"ll-"-t.p 1 red . ct>sc. 1 ct~ 1~1 rrud . 1 obsv 
5£J+5l O~ctod~ I tl I 'I I . I f) . I - I - I - I - I - I v 




SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONOMIC DATA SHEET FOR ... ::I::)~. ~P. .l.t-J ..•....•......•••.• STUDY BLOCK Page •• ~ ~.... of ••••••••••• 
1----~~----------~~------~~--~~------~~----~~~--~~--~~----rl----'l.~c~oL~O~UR~I.----.I~sK~U~LL-.I-----,I ----
ICA~N~o.l IDENTIFICATION FARM & NO. !FIELD! BIOZONE I TAPHO. IATTITUDE\PERIMIN. WEATH. I COLOUR I OF !LITH. OF! LENGTH I TUSK \MATURITY 
~~----~~ !LOCAL! I CLASS 1oF SKULL! TYPE STAGE 1oF BONE\ MATRIX I MATRIX I (mm) I ! ____ ____ 
I I "'"' :=- 1-L--- j I I I I I I 1()1()· I r:. I 1 I ~::,. 
154-47 D11 C:fc::jc:f\ D~Y) I ~ 11Q:l?id.Endct c lloh:-upl ncf\c Jt 1~1-~_(~_1 mud. I 9J'7
1
'J I -J l_u 
104--4-'l ? p·c. po!tS 11 1-_L-I=t=' I H I - locd r+ 1 61!§~~1 ~~~_; lrnvd I-= 1 1 
15 ,.1, = 1 1 1 1 1 1 "' 1 c--,V'<:.J· 1 , 1 1 1 ~~ I 4H-3 DlletcxYCY'\ ,. I '1 I I c llcl:-upl ~ EX lt.,Ltt'tc., I ;.~4-J) I crcd 15\;).S I X l_o 
l5~5o Dfeurochnt- ' 1-!L-1 I ~\F\tf I - lc_a lam. & lid'~~ I~~~ I rn,,~cJ · I _' I ?rdc-t : ____ ____ 
lc; r I "'"' I l=t=l I I I I tJ"'~ I -~ I I / . I""' 40 011ch:x:bn '· I 'J I I C: 1\J~f\r-uFJCP .loJYJ ~ IC.f~cun I 0v~~y'"\ li'Y'JJ..J I - l __ v_ 
lr ;:- .:>.::> 1-1 I \ I . I I I v I I I I A 
1=>lf-)<X QPttodon I " 1__:}_1 I G F 1\t;:nh<-tpiCQ lorn~ I+ lcf~l n('fJ; I rryd I 1-,0 I / I_ 
lr- ·- !).:> I I I I I I I I ·08~ I I ~" I / I 11 
I:Jfi-!.)3 t;,\ctodof") ., 1_]_1 I E m-LtpiCo.iOi'\1 l+ IO/~OJYllt'vloHJ:Y' I[Y'UO(. I '()L!-J I l_n 
15 r-: ~ , I ':Y c..,OK':c;:J I I I \ I I I VJri'l-c I '· .CJY~.:::l 1 1.::'~ _1 I J · I 4-:Jf-1-1 D(cyn ~D11c. oo1t-s " l__lt_l I (:;\f - I ned I I+ I cJ~CJY'. l@vun fY"UOI . u ue:t I , ___ _ 
I 51 1 r- ~ I b"' d ' I I I ~ I I I _, I G'EJj 1 I X I -A I 't:):) I I C(j n 0 on r 'I l.bl3._ I I e cbs :-\'f I (.D .ICUf'\ I 4- 1 1~1 i c:, I d~h rn\.n 5 I I ! _..:_..:,.____ 
I,_ ·~ , I I I I I I I "'~ . I .'11"'-' d _ I 
12>LL~)~ I Q.P&tcx*Yl 11 ILl-0 I I ~ - I - I - lu.::hi~ ll\'1'6f-:6f'l l"f'\U I-== 
l5~;3'liOf'9Jrill01( ,. 1~1 I -H r_ lco.\ONJio~ lob8::.,lgv~ Y'Yiv::;l. - I :-----
1 ,._, ,...-= I """ I · I r:xd<Y,-«.pl I I I 't('ir::.):;( d · I / 
1::->t.J- .. )~Ib'dOdO() <• 14JLI C,_ rxla.t-vpl ('0:} I If= I r::d~1 li¥v::t®f'l \"ru - I ' , _____ 
I r-! 1- C! lp 0 cd .? ? I I I "" I I . I eiSJ1 I I I A 
l=>y:_) J I t16~ on~na t· ll!&_l JJ IW:\-lPI co .(()lv! C)bS:::. ICJEorfl rnw'~ '/Yyo · !c; bbsc I 
I,-. I -::o I I I I I I I 
I::JU-·.01? D11~ 11 14::g_l J) ldovs:-vpiCO\()JY'l J+ 18ff:J' C:OICr:ii cr;ud. - I X I __ _ 
I SL1-G/ IR:S~cxbntfnOI ·r ~ I C ldofs:-·qp I co .I on ;;) lrY~OJil' fYJO'IO:)n (YY..Jd . -7 ':.5 I' X ~~A...___ 
lr::: I ~ ,--, QX I I I El'(f_Jj d [::.. I I A 
I~L[(;'d. I Dn~.Jan '1 14-a I C: lv&ot:-uP leo .IOJI'I Lf-- I 0/a::JJY) rn:t'~cnr. fY'v. 63,v I X I __ .
lr-1. ::ziA:::> .?~1 1-, -1 J) I I I ~ _tl~ "-··-I ~ 
1 
I b v-1 1 ::)tt.C:u 1 v6wodontn01 " 1/1-0 1 1 clovs--4p 1 ro:Y . 4= 1 [dl1t2., ~ p-u:.; 1('dtl. 1 o ;::c I __ 
If: ri.rt 1 ID:> +- I I ....c' I I I , I "'--'~J- I I !'J~-t-\oy I •cyrocbnl 1' 1.Y:9_1 '--' 1\1&11.~4£1 ned. 5 I t()htt'e obs::. I - 1ruu ·I X I __ 
v 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
------- -- ---~-- - --- I 
I TAPHONOMIC DATA SHEET FOR •• ~~~~~.: •••••••••••••••••••• STUDY BLOCK Page .~J....... of ••••••••••• I 
I · I 
I I I I I I I I I ' I I COLOUR I SKULL I I I 
ICATH~o.l IDENTIFICATION I FARM & No. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERIMIN.I WEATH.· I COLOUR I OF ILITH. OF LENGTH I TUSK IMATURITYI 
I~!:!!::...:_!.... I I LOCAL I I CLASS I OF SKULL I TYPE I STAGE I OF BONE I MATRIX I MATRIX ( mm) I I I 
I cd I D 1-t -~-,-- 1,.... I j) I I ~ I ~ I I '1Yf"y I d I v I - I 
LS4£?5 0ud0'1 on 10une..d.Jn 14-C/ IJrop1d. tnOo.l I - dotS:-U,:I /'"nd! I ..J ICYfaffi lt'1"1o.;.oY' I '('nu - I A 1--
154-ta'-' " p·C .po.vr.s I 1' 1.4:Q_I tt - lf'OriE I d. I ev~ I ~ lfYV. - ~--!--1 '"J , I 1-. -1 ' .I I I I~&< I d I 
1 h. /.., ".:;..;~-,...,... -"--~ I I. I ........ I ' I I I I I ., I ,. :;:; I ,j I X 
1-.Ji.l'o 1 Ot 1uuO'Jf 1 I '' lbt0 I C cJ:>tS-t•p I'.O.f."J.ffl I HJ l'onirr- 13rMJM•....., I rlt.!C> - I / !---
lc::. , L~ .J~I I I . I lc..t,..o I I 3 I " I I d I l'..J4_G~ ?Mi'VOcbtl'fl!U '' 1&_1 E -(???t·ICO .\oflll 1 u.:ht~ ~ov~ 1 n>u - - 1cbsc. 
I , I I I· I I I I ·.,_ I / 
154-c;~ Q-;C)u:::lon ,, llf.--1 C\H lot-up to \CUYl I It I c/W' 1~1 otiL · - I_L_ 
I5/J.r:ol7 p.c.,c,tu..u. ,, l-4:----l H 
9 
- lco.lo.rnl Lj. ldt!~ lr::&~f"' lhv__,(j - ~--:--
1 ~ I 2 I I 1\ I I I I 3'&..J I I . v 
184'1/lf)CtJn::::dOl(- 1' 14--1 .J..) lb1--LIOirqlan1lobsc. ICVI30fn lol'~~r- I - - loose!---
1 r- I ? : I I \F I I I I '"'· 1°q • t:u I . I / 
1::>4'1~1 OtcuncxYOilt (I 14----1 G\ I -. I rod . I lj l'd11r<S I ~ti!~h I rnud - I v 
I M3l ov I I I I I I " l~ff:-1-1 I 
1 54' ' 1 01 CMn:x:::lon (- " 1-4-1 F 1 ant ~u.R CP .lorrq I 1- tch tc:. 1 . v~~' 1 JYIL.£) 
J::. 11 I ""'0 I I I I I I ·~~~·!-! I I ..;;;:.>+~\'!..;_,L....:_H? 5kul.J fVaqrre:nrs '' 1~1 E, 1\lEnr:-upl ca.b"' LL <J<S..-,.tYl 1 \t.~P,.,i"" 1 j'YIL{d. I __ _ X 
5 .,5 I "" . I . I I I I · · · · I I 4, IDqjru:Yont ·: 1~1 -- I - I - - - I - I - I __ , •--
h,i~ nG I , -, :::. I \f I I I · dcaJY'\ I <3r~ I d I I ob ' 
--'t"'t ' 1Ri5~1cdo·![-ni0/ '1 l__l_l R ld0\15-~f?l f'C(i<S'__ Q oYClf19~ I SJ~.f' I rru. ld~ · I SC 
I o ~ ·I I I I I . I I . ' 
541'71 Q<{jr VvUnr 1 ,., 1l1 1 1 1 1 ! !---!---
r= 11 hry 1 o= 1 1 1 s:- 1 1 , . !) 1 1 d 
':)'+' I 0 I . II~ I . I' I - I '--" I ddsjf I ro:1 1-!- (t0btc, lrnc:;.'fmn I rru . , __ _ 
~ .~/"' I = -~I I 1-1 I I I I q•~ I d . 
~ 
i'Jl+ -riDIIC}U.JCf) I 11 1-=-1 I F_ 1\Bit-uj'/lro(Ol"tt ~- C/roJYJ lrr-'o/6cn l)l'lU 
54- '8'Q D~n:do'lf- I " I '1 1~1 e. I - bo. \()IV'\ lcvCCJlYII $~ I fY~cd 
. .- I ::; o _ ,(s~Jc.J)I ~--1 I I I I 1.0hfrc, I 1t"J I 
54-~ r 1 Q,cA._fU)Oir 1 ·· 1..3_1 IE\F. 1 - 1 no:j i!. lct13om 1 ~n 1 IY"1ud 
1 I ;;cJ , pc r-1-~~c.~ I I I ' I I I I v'f=..J:f'l I ~I ::;:)4-'?.a 1 Qcuno.::i:Jnr 1 ·· 1_:1_1 1 1 - 1 - 1 red I lci~d)Y) 1 d-~'o:>""l fY'V-Vl 
v 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile 





a I? -'r- .J 
lrd~ lllllA'.f I __ 
A= Adult 
I TAPHONO:HC DATA SHEET FOR •• :l).lJ.~D.l.I:':J .................. ; ... STUDY BLOCK . Page • P.?~ . . . . . . of ••••••••••• 
I 
~----~~------------;I,-------~~,F-IE-LD~I--------,l-T--PH-0-.I--I---Eri-ER-T-.I-"~'-~E-AT-H-.I-C-OL-O-UR-rj ~CO~I.O~U~R'j-I.T ...-TH-.-O-F11~s~~U~L:-.-----.j-----
I ~'\IM· !19·.1 IDENTIFICATION I FARM & NO. I I BIOZONE I A • IATT TUD I? ... ~ ... • I I OF I I L•NG'H TUSK !MATURITY 
I 
.... !:!_ " I I I LOCAL I I CLASS I OF SKULL I TYPE STAGE OF BONE MATRIX - 1 I MATRIX I I (mm) ~---~----
1 I ~ lfr'~ . .,wu.i)l---_,-1-l- . I I .,..\ • I I --1~1 I j I 
154Z3 1b1~nf 1 ~h 1_3_jtrogd. Eado.l gF lcb'tG-:-!!flrc::>d . 4 cf~1 r~r. 1 rrud ~~~j-. IX I __ 








_ ~ 1 .J 1 1 , 1 ~~~"' 15lf:% 1Piqj0CC0fk " (}" '----'-' __ -, ...___, !:::F v:::>nfte I o.f~P I (Y)U.a I ...- ___ _ 
15 o5 I b:~ · I 1-1 I I I ':'01 i&.J I . , .~I I . 1 1 4o 1 tQ-Jro:::k:Ylt 1 :. l_l_l E 1 bt.-u.pl nQ:)\ ll · gr~ I &:o1~1 fYIUJ I - v 
15 1 P _, J(.))l 1 a 1 l'"do•s .• .pl _1 ' o v I•Y.olU-! 1 1 / I 4'bG I DtC{j'rOC'JOV\ · I 11 I -~ I C.~ II'< v""t-·vrl Y'c:::c; y.. yJ\--Iile.., I ~~~I (Y)l)d ____ V 
I h. all => .I , I v 1-1 I I _1 7L I I d 1.;, J4-o I Dtc:.tJnc:ocH1C I 1-=-1 C ~/~YII--:-v,PI Y'C:b · 4- ~1 l c lfl!O!IOCt"'l f'nu. . 
15 0 I 0 '-' ·"'-"'-' f(~ I . I q< I I I Y:dOIS"\Jfl· ~ ~. I I -- _, ;:> I . / 
I 'f<-o'b I DtCCfr cuO'l. ~·'1 1~ J " I_L2_I 6 I ; ., . .,J<;f\1:-<..lp r '-U · £+ 1~-m I}'Y'C11CDI'\I [1'!--0 lrotSt-1 v 
15 d~ I ? (3sM'*t. I I . I I voors.l IJ'l11).)~ I 16.J I ::.__1 } I J I Ll='b. I I D I %fncdont f~.~u;:; I II I ~ I c ,, 'I \ob. I no:::J . 4-= I \ ~ C.J~grr l 1H:n rnud . lr u~ .. I 
l54oto I Do..~rcd2rt" I '' I S? 1==c= 0\F }lcthD·VE~*I ead Lb lo,~a.t" I ,;_~, ·r·01.xl }v~l~ 1·l ·I I_-__ 
l5iL-Df! lo?~rcdY!tlP~~~)/j) '' I 1l_j_ 6, I- 1~. r_~ laftJ.J I$.~~., vnud lrdEJ-13><,/ I 
I . I -:-r::t ~----,---1 I I I I I 0 '._./ I 'd~fSI...· I ,--
''.51;> b2 cd VJt '1 1__2_1 ._B llcJ:.-W?Ia:do.rn ~ lciCCUVI l'v.f,t~f"\ trud. I I 12/.~a.., I h:ocr o ~ I ' I I . ~~ --=--, I ·1J't•.j d _:;:;, -· ' I I ~--
K.J f.k ':::> 1 u1cuncdonL 1 '• 1__]_1 c lvf':Flr-u.nl ro:J ~ ld~oJV~ 1 r,vt:;:r. fY'u' ,m~· 1 , I 
15 '0 I 0 -;;;:::! --'--"'h? -" { I I . I s:: I Fl 1 I "" I'"" _, I c> I / ~--1 'u_'--1 l.L I r fl6f&o.J { :nc I ., 1~1 v hJ~ni--LOI rtr.~ L)- lv;h•tt-.::. lg~ffi fi">~,)O I •t-det .I ·, I __ _ 
15 S I _:1 • I I I ., I i I I ;· IV"~···::·~· I ~~-le--I I .11 
I Lt\ I biC't.1rcrlO(~- I 1--1.-1 I ..,! J llal:-:-\.. I rod. LL I ~ht~ 1~1~~~""-.:; td)~J. I '' uc)- 1ob-X .I ___ _ 
I · I .? v , I I I I o ==J J,.,,," _, I I I I I / I 
15b..C1G I Qtq,tfle:x::lcnr I 1__2_1 I c:H r1' 1<:'>1 -··rl red. IL I&.:Jh~l~ lr.dB-n fz1',Jd l(ndd. I 'LX.'Q. I 
I I I I I I I I I I IV I I I ~--
15LAliDifctc:dO" I " 1_.2_1 I c5 1\/mt-v.A r'():)l. Li- luY.t"lr:. 1 r-JI!'ll) mud I I v I __ 
1!5 · I I I I I \F I I I I ,J .._., , _j I I , vi 
I 1.\-~IOucle.f\c::r-bh I 1' 1_]_1 I Q - lr:.v~nr.-t'(~' ~ I CiS::!J'Yll qf~ (Y\tAJ. I I <X5C ·I ___ _ 
l5.!t.<1 91 cSFq;~~nf,Sws~ l7o I I fq\~. I I ned. 1 Lf~ I CYcOJIYll~~~~ t'YYd I I Jx1b I __ 
ll~ 11'0,~":"""h~::;:.l 11 ,, In I I f I I I I I I~ 1 I I I .~ o~~L'' ·01 ____ I_LQ_I I tloY5-:-l-{plco.bt0 I . ..J._ I 8{€& I H'o~l ('f'lVCA I I - I ____ _ 
X 
SAM = SOUTH AFRICAN :~USEUM, CAPE TO'.<IN I = Infant: J = Juvenile A = Adult 
GSO : GEOLOGICAL SURVEY Of SOUTH AFRICA, PRETORIA 
I TAPHONO:HC DATA SHEE'l" FOR .• ;Q\0.':'f.~PI.f:l ...................... S'l"UDY BLOCK Page -~······· of........... I 
I I 
~----~~--------------,\--------~~,---,1 --------~~----~~----~~-----,l-----,-----,l~c~o~LO~U~R1\-LI-T-H--OF1\~S~K~UL~L~\----~~-----, 
ICAT. No. IDENTIFICATION I FARM & No. IFIELDI BIOZONE I TAPHO. IATTITUDEIPERr:m~.l '.IIEA-::H. I coLouR I OF I . I LENG7H I TUSK IMA'l"URITY 
1
soo -I< I I LOCAL I I CLASS OF SKULL I TYPE I STAGE I OF BONE I MATRIX I MATRIX I ( mm l l ___ l __ _ 
1 . . : po&s•b';J. ~------.. ---1--h-- ( I I rood, I I \!.:;hi~ I . I CP' 1 \':d I I 1
1 
A 
15'343 Hv.m~vus -Gorqon. 1 ~ell"' l_.!.:_lln::x:>id.rEooo.I---'-H __ ___ l""'ruust. 1 c;;l 1 c.t~c-)!1"\ 1 "'~'f' 1 JYl\.K.·l 1 19a I __ _ 
lhQ ' I' o':O-............J__,..._ I I 10 I I J) lo'-.. -L.IA ', r ·- '· ~ I [J_rutp, I 'c\I';:,IJ I S! H- ,I I I I I...JDLL<+ ''v~ 1 1 ___ ,, _____ 1 __ 1 I___;;;; __ ..:.;:;..;.t-...~~=- __ 'CD! ___ _.::t:.____lpufpl/:: I 'X;~n I"' 1-'~I")O I • I __ _ 
I 
5 








...__1 I I :;;:~1:/, I Silt-. I I IS'U;, a 1...100oropsian I 1' -.4.!.--- tJ..JJ lo'~Of(' I ,,.:_..-,-tt•~c:flr"" f"'o?Aio"·" I __ _ 
1,... 7. <7-J J ,----, I I ,. I U'&:~/Y"' I I J I / ', A 




___ !------ _...,8"--- VC:nf-tJpl '(YX:J. Lf= I 0VOIA:)0 I nr~J....{ I fYVX I g7 v 
I I I I whit~ 1~1 mud. I 
1
1 A 
15 t./J.] Dfi~ I __ ·· ___ I.Q__I_--+--- J3 lo}~rlpiP='•t. tu:l ~ lf?Zif~£:11-l~lco IOJY' I 95 J _ 
15 .-1 / ' 0 ~ ' ' ' s:: , ~, , J. , ~"f"''t.l~ 1 __ ,, / , I 0u/61 19dncdont I __ '_' _____ UQ_I_-+-- ---="''""'---- dovs-wr, I~JY U. ILLh•te I «Y1otu0lro ~t'CXYI I __ _ 
I I -o I I I 3' I 1 I wnh"c: I I co brn I I 
15'7~4'1 ID~nccJcv"lf-- 1 ____ 1 10 1--+-- ill lioJ-:-I.if'lpoiErcd I b'~.d. I SJt!tJ I \Y'IUol. I 'X I 
I _ I "' Cs,.-,cvt'-1 ,--, I I il,UY'I(c_ I I mud. I / ,---
15 ... 15:J lfr,st:eirc:clo" 'I __ ,, __ I 10 '--+-- .D ldovs-qpl ('0:;1. Q IP"'r*:ctO('.kl q(€!.u l:o nOd I , I __ _ 
I 7 I I ,-, I I I I ?i~E.y'J I f'Y¥Jd I :> J I I 
,5 ·[:::5\ 1 D~"cto:::lor1 I __ " __ I_[Q_I_-+-- A lbt:-upl l'!cd. N 1 cN'fW':' 1 ~vs.Y~ 1en 10%,,d:J ,rcJUT , I __ _ 
I' -,5 I 9 I I I I I orEoJn I i5•H.'·rnud.l I .... / II A 10 ~') ~ I Pv,Blalodcn ,, 110 I c lcbVS.-\.tf1c.a biY1 I b/e>lA.Y) leJf ~M Icc/:;~,()$) .I l g I ?< 
I . /'1 ~ - I "~·· ----,, 10 1
1--+-----1
1 
J) I ~.- L I I ;, I "'*itc I I co · ,....,;;::u ~ _1 N- I ; I 
I~Yr-<::..~ 1 Qu'c)"tx--br--.. '' 1 p....u _-L<p 1 rc:d. 1 'i= 1 nurprc.. 1 ~1rrud . 111\ou 1 v' I 
I ~11-- 1 I o-=~~-.--r-~~, ,--1 1
1 
c I I ~~ I I ~if-i_ I ·1 co .na--0 i S I / II_A __ 
I '-'\:-·84- 1 IILJI..Y-,A_;}'1 __ '_' ____ lj_5_1_----+-- c ldorS:-qpl 1 u..J. l--4=--1,0 ,,elwo~•.l; 8"':7' I mud, I ']CJ, I , _ 
I r::::. ·Y- t- '""-"~l-.,._._1 I I ',. '['\ 'I I .._ __ • I ? I q__ I '"'W'C>C>f') I I I I ', A 1 .... /f':::J .. ) fl-''ruUJOn __ ,_· _____ IJ.Q_I _ __,f----- ..v I at:--yp I llL.X...,:,( , I 0 I W"'lC I fY>at-r1f'd I Co .ned l ?)0 I ' _ 
lr --·t:: . I 2 ~~t- . .4- I I 1
1 
J) I I I I whifc I I o:>b no~.j or I ,/ 1
1 
A 
I:J'( . ...__;\"J I=D'-''Cf:J~'--=".JJ=-=U;.__;;,•L _____ ,_' _____ IJQ_I __ f----- ldof5-:-tt,PI ('o(X)I, I t;l lf-'vP.'E:ooctlfj):_t'-1 I ~'fftQ I JL!O I ?-. 




1 s:: I I.~-' I J 1 I 1L I · t leo nod ·I ..-, I ,; 11 
A 
10r '8 I I IIU'~JJVr'l 1' <.......- lcbiS·-vpl r u:..:;r. I 'i= I (.oh•t<:::- I r- ~'3'"· I c,ilt _ I J3 I A _ 
15 .,,._ !'o= ...... r d ----,, 13 11 11 7'\1 11 J .. I l 1 ..... lv)\''·-- 1 1 "'' l?~_!,.t- 1 1 1 I i !.)';. 1 11yO Of1 " ...u I o ~- u+__;l roc · I u I .;~r'. I gvE:Jd I srr I~~' u<'Y-. I · I __ _ 
I '5(5c! IFhch:·x:xJ-:Jn __ " __ I 10 l _ __._ _ l c ldovs--qel reP I 3 lor~ lg·f~i 1%~~ lrt-d~J-1 X I __ _ 




1 C I ' I ~~I i I -:'1... P" ~ I <eQ n(Y-:1 I I X 1
1 
A 
j .... /bOIDitcfodcfl __ 1_1 __ 1_(_1____ idovs-upl IU.Y. I 1/JI're '3(Y lr:ud' I cz~ I 
SAM ~ SOUTH AFRICAN :~USEUM, CAP~ !0'.1/N I = Infant J = Juvenile A = Adult 
GSO ~ GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONOlHC DATA SHEET FOR .•• J).lJ~ C."'P.l N ..................... STUDY BLOCK Page •• ~4...... of • • • • • • • • • • • I 
'-----r------------~--------~--~------~----~----~----~--~----~~~r----o~~~----~----' I I I I I I I I 'oiiEA'l'H. I COLOUR I COLOUR I LITH. OF I Si<UL_L I I I 
1~r;.f;.0 ·1. IDENT:::FICATION 1 FARM & NO. IFIELDI BIOZONE 1 TAPHO. IATT:::TUDEIPERI:HN. lor BONEI or 1 .... TRIX I LENG.H I TUSK I:~ATURITYI 
I I I I LOCAL I I CLASS I OF SKULL I TYPE STAGE I I MATRIX I '""' I ( mm l I I I 
I I ~ ~---,-_:.v.; I I I llJf'ii€ I 8($1 I I I I J I A I 
i58b I D1d~ I (Lu-l~.fn l_fl_l\ropld, fEndoJ ..D I loL.-uEf!IO~ 4= I bt">\1-'ni~ICP 1o1'11 t.;3 I I I 
15262 DCu~CY'} 1 ____ 1_13__1 11 I e ldo-s-w:l~ I ~~~~@~ 1./"l')ud I :71 I 2\ I A I 
I ;;;j:j I I I I I I I ~. I I c"'· noo I I I I 
15~G3 .0'CJ"od(')l") 1 ____ 1 b 1±1 C lla.t.-\_\,8 ro::l. 3 ltoh 1 CCI~I r¥1ud. 1 /01 1 K 1 A 1 
I58G4- Do-p--cclonc 1 __ ~~. ___ 1-~-~ -~ I E. lws,_ctdron:;. 2 I ~ib~ lA!;~ I efH-. I 61 I ~ I A I 
I I ~--1 I I I ,.-. I Cl I 91~Y I co forr'> ·I I I I I 
!5Z'G5 PdSFJ'odor,. I __ " ___ IJ4:__1 I 1 c lcbrs-ucf no1 ~. .~ j{l)hic~ IBf~''··l mud .1 14- 1 X 1 f\ 1 
'5-::y·' I' Do ~· I I I '-+-' J) I d I ~J .- I I Moro:::1:'1co ('nucll 'rd.,. I,.; I .=> vi I ob~o 'C.Zf u_;tOr'lT. 1
1 
_____ 1jQ_I I I <Y.s:·tpl r UJ · ..:)· IO'~.If\ IIY'Y?rfi~rJ c.a .10/Vl I 1 ~ I rh::Jti I- I 




_______ __ UJ:- 1- ~- I(~JtVI of§U 1 ! · I 'JD> I \L I n I 




... -.. ,r.- --upl
1 
ronc: IO'B:l!Y) ltrlst-r s,rr. 1 ~v J Sr I __ 
5 I R <::1 !":>~I I q_ IV jl I I ~6CZ1 ViStc:.rQ)orrv'"'~ul ·· -L..... ___ I901S-•-JfiCQ'"'\C. I If. 1/.dirc I@~'-' 5 1 L. I -- - I __ _ 
5 0 \'][ I <) d 1 I I I I 1\ ll.-.. 1... I I ~ I I c.)l;r{"?:: I J d I /' X I A _.;;..._o'I ........ JI Q, d.jt'\O ont . 1 __ 1_' __ 114=--1 1 ,u 1 u.u .-uR ro1lC:. 1 ~2_10~~·)rf'"'".l gf~ rru 1 1::' I 1 
5?)/j I " I I I I ..D I lol I I I ' co lp.r.,., I? J ) I I Dtc:;Jr>~(~ __ 1_' __ lj.Q_I I I :-u.p-1~ 1---""i"LL_I Cf~ Ofcu ,y..,Jd . I :r--ef. f.'. d-d"F-J-1 __ _ 
5 I I I I I I I I I I (.('h'7\c:, 
0 J I ./ I 
I ~ 121 OTCt.Jncx::lOYlf- __ ,. __ ljQ_I I j) I ot.-us::1 ("0::). I 2 I Cp11pt'\ IU:lnod I - I __ 
IS I ...... v cd , I I I ..,__ II I I S I ~r~ I ~ ·j·-·.· I - J I ?\ 
I Or-13 11"\fc;'-<--.t Dr'lt I• f J I j) ,_,I., ,ro.-11"\.l: {no> c~ . 9' 
1 I J2. 1 n ~Lc:J' ____ l..hr--1 I I t..zy_ .. -up1 (v '-' I lr ~-·f', I ol t I o< .;:> 1 
l5cb1~ I Pv~telo:-JoY\1:- ____ 1&-_1 I D ~~'"'d'e-t Iron~ I 3 !blown ~j'l I~ lircJet". X I 
'so75' II'\-:> -~--\~.,......)., ,,,, I I ~ 'r~L I I I I 'r~y I (p.f_5'"' ·I O'l I / ,-. A-
lb I ..uiQ.Jr "-XJLJJII '' IL..J.4=-I I c.. I CLO.-u.pj('C()C., l__.:. __ lbfot.ur lo.·tJ:.jtnt..u I o<>< I v I i\ 
1,.... I R"'v ----, I I I ' ~, I I a I cn,.J().J",I I I 
I:J<f'? /(;,I ~IS\:BOclor! '' 11.3_1 __ -+-__ I____._F _ !c:bv.S-uel f'OcJ . 1_=2_1~ offJ...J I S'lt- """'I - I I __ _ 
I I I I 1- I -+-1 I 1~1~;~ l~··,~·fCq I I I 
151-/11! DI?-Jcx+:r __ :· ___ l!f:b_l 1 c l\ert~-<..'PI ron::. !--'-_lu"';,.., 117JJ*"·I ~,.-1. J 1 1 I I I I I·, I I ~ I \ L I ,,...._,.__, I ' I (.0h€ I ~ I Ff . I ':)> IOOrr-11"! v I A 
1581HI OJclv--oYon _____ 1 __ 1 I '-' I Ov .. -uP I [I,J,..l' .I 1-L I Cli~OJV"'l )d:, ·I .9 . I 1hd~.b. ! '---'--'--
SAM = SCUTH AFRICAN :~USEUM. CAPE TO'.I/N I = !nfant J = Ju·1enile A = Adult 
GSO ,. GEOLOGICAL SURVEY OF SOUTH AFP.ICA, PRETORIA 
l TAPHONO:HC DATA SHEET FOR •.• J).l)..NW. { ~ .................... STUDY BLOCK Page •• ~ •••••• of ••••••••••• 
'----~-------------.---------.---r--------r-----r-----~----r-----~---,~~~-----.~~-------.-----
lc~.:.l~~~ IDENTIFICATION I FAR:~ & NO. lFLoicE7LDI BIOZONE l TAPHO. lATTITUDEIPERI!HN.j'IITEA~G·~· I COLOUR I co~~uR lLITHR. oFI ~~~~;HI TUSK :~ATURITY 
I - - 1 ________ 1 ____ 1 n I I CLASS IOF SKULL! TYPE I SA 1!. IOF BONE! MATRIX I MAT IX I (mm) I ____ ---
l5~'7q J P/s~.VaJcQ lDJ.n~r'\ ~-~~-~-~ c:_ ld-15--un !rarE I I I~~" I~~ I~~~ ~~,5 I X~ 
I I ~--~ _-r-=- ? 11 F I ("1ool 1_;..___1 cf€f:JJ" I I co n I!:> I::> 
15<32'0 IOud~Of""' '' 1J..4.._1 ,l..d 1 'ot-up1 co 1o10l I lt=y~o~,o::Y""' 1 SJf~ ..... 1rnvd. l,f-dEJ:.I,rolf:J-
1 I I I I I I I -· I cc~ ... :y I c.c:o nXI I I . 
!539)/ 10-Jd&"'O::bY'I '' 1111 I · E 1\JEf\t~ttd rolE I .2 IO~ I .f' I S1\r. I /(;4. I A 
I I . l..l.!::f=--1 I t-j I Cp~IP'"•-)1 ~~ CP;no:!l . I 
15FS'l21 P~cJ-cPon 11 1JQ_1 .B 1/at -uf1 rcxJ . /J_ lt.ohit·e, 1~ ... ,.,.,.--\C"? ,.,_ 1\-1 97 1 'X 
I ~:-"d-. I =,...~----..-... 1 11.LQ_1I s::: !_,_ I ~• 1: I ~6wn I at~ I O? 1---cdl ,....... .. X I J,.o>~ I D11 v. UJOr'\ '' >.., lu....Y5-Lip I f \..JJ . 1--1 lrw~'f'~-2 I SJ~f:_r, I .:.-,• h-. I c t-r5 
15 I ::> I D' I? I IPJ'f>\~ I I~ "00·1::. 
I 5g4-1 D~,B-cdon v I in I1N-<:.'J I rt::Y:::'J 3 lv~oloo:l'"'l-.1 4V&.Y'I I Silt. 11Y--d&. 
I ·1 1- I I I 1° I I 
15t?'b5 1 Oooc:dc:Yl '1 1 II B IIJ~(Jico _naj . 5 110~tc lfY/Clhi ~d1 811:- 1f-d8:-. 
I t::..ar-~ I ,,. 1- 'i""'. I I 
11 









I t-o-0 n I /.:). ? 11 II G ? I -?---1 I I +2 I ""'+-.-- I I o fL ~I -::1 .I 1-=->oo I I uO'~f()Jn II • I lr v~ I ()Qj_ . lc..Jiltc_, I ofE~ I &1 l I rroeJ ---- ---
1 r 0 7 0 I ;....., Sc.cpvJc 1
1 )O Lf I I CQ)c,. 5 I CJB)IT' __ 11 I I I.J D'Dc I 0111 c:.JgjOf"\ ., 
1
__ r, I - I f~'""'. lpvtp1tP(.?,il (YOtoofl -. I -
15'7?'691 Di8Jrc:cJa-Jt 1' UQ_I-+- -D 11~~~~~ noo I I u&tJrJib~~~ 1~""'.-J 7b 1_~? _ _ ..:_A.;..___ 
I - I ..:> I , I I I I Jdilt-c I Jf~Jj I co ra:t\'Of' ~ 
I ~Q9::_) I D1 QJYia:)Ont ,, I '0 I C: cb's-u~J nc:x) I ~ I bfo.o01~'-~ c:on:r., I rnLrl I lrd'f1 )< 
1';..' '
91 
I ;;0 I :'2 1---+-· -- ~--.l~t-rl . I ==t== I , s~~ I ?/1 I" __ 1 I -::J'!-: I 0 1cynocb'* 1_1...__)_1 __ -+-- --~...F __ Jr u<:::..~. 1 (lCCI. 1 3 1 1,0hrc:. qt&:r 1 S' t... 11...-u8·. _____ _ 
I I I I ~- I I I - I CA- lorn I 
I ~9210Fqjrxx:!QrJT- I{ IJQ_I_-+--- c \ol::.--u_pl rr:x1 I 4 I btavn efCY I .slt. ! J I 
I- 021 = I I I __ L · I I I c~"""f~_ I (..cl.to•"'l q I ~·K, ul 011 c:J-ojol"l 11 I 0 I ( 1 /cu.·,_u~ rore.,1 lUE.ofY' _<&:n !(YIUd I 0 - ~--,---+-- -1 I I I I I I ctc:- - i.J.JI'1i\r ·at&if"\ m -']o:l 5 157-:.~Lf-IQff'c)CX)Ion '' I fO 1--+-- 5.:L1._ _doYS:-t!fl OQ:! I ·u I 9rf'--J.,~ %'b'\-~dl rouo- I /0, )< I r- I 1-1 J::. \ 
1 1 
I I 1 I / I ca.IOI'! I · 
!:f!)95
1








2 l/djir:2, @'~ 1 rrv:::J. I _______ _ 
1 5 o I I CC< n6d I r-V'l \./ 2-1 Z -,G I f'lYlJd;{?S '' IJLI C 1\&lt-u ..OI r'·Oj. I I 0/fQ.rll rro.vron I if'_;-:J . I___;;:;~-- A· ~J 
J 
A 
SAM • SCU7H AFRICAN ~USEUM, CAPE TOWN I • Infan~ J = Juvenile A = Adult 
GSO • GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETCRIA 
I TAPHONo:uc DATA sHEET FOR •••• ~N..®.I.~ .. ~ .................. STUDY BLOCK Page .~¥G ..... . of ••••••••••• 
~----~-----------.--------.--.--------.---~----~----~--~----~~~~--~==~~---------
1,... T '10 I I FIELD I I TAPHO I ATT .. T E I PERI'HN I '.1/EA~H i COLOUR I COLOUR I LITH OF I SKULL I I I vn " 1 "I IDENTIFICATION FARM & NO. I I BIOZONE I • I "". UD I • 1 "I • ~ • I I OF I • I LENGTH I TUSK I MATURITY 
I I ___________ ILOCALI I CLASS 1oF SKULLI TYPE I STAG.c. 1oF BONEI ~TRIX I MATRIX I (mm) I 
I I ~--.lr.. lr ' I B I I I I I I ~·I?"" I:/ ,--::>_-....~-
1::291 I OICJ..f1cdo•\- Dvtn~ct?n llQ_Iltopid.(bY\oJ I I - I none:. I I I While 18Y~J..J lqi It II rdU llrulj --
lhogo'p=>0 d"'"" IJQ_I /1 C 'r~,._ 1,/""\,__1 I "" I I 0 I · 1 ~ I 3 I A 18D o 1 t1~tB!o o, ' " I I 1 1 w. ~u.A r 1\..JJ .• 1 ....J UJI§J:J IQ._r'E&I 1 b' L 1 9h 1 >< 
I I q..h::..L-J I I I I I 1\:T? lvat~ I · I I 15B qq I f?r'1ul'-J0-).on II 1_11_1 I F I 'l~t:-Upl red' a I ().?Y"'It'c I gfE.~f' I Silt. I I 
I I I I I I I· I. ~~~~ I ,--!59ffid:)'ifdcdon , 1_1_1 _I E ldors-uplnonc 4= 1td:'i~ 1~1 mud .1 1 X __ 
159011 Oudencdon " 1./Q_I cS 1 ::>rd 1 4- 1 b 1 1 1 1 
I I ,'I/o ', a\r I I &r=: I {~td)l8(~ 1~1 -: l ,·/ 
15 CJ021 oC;ctnc:dont 11 ..l.I:F-- D~'- lc:b"s-lfl , J...JJ. 3 I ~tc I a~ I fl '\..U. I Lf--...J '~--
~~~003!~~~,_ '' !~!=F=1 e.!- !naJ. ::s !a(~!~f!~~hl~ !57! 'f 
1:') I !/ .. 1 V~Cz:J' ~\..),_)\-.)~ 1\ 1 ' 1_/Q_I J) klcts-u,pl raJ. ,_3 II,Dhi\:C lrc?c;~~t.ll""vcl(oraJ. '1-Q I X 
I,- no r-:·1 -'=' ~~~~, I I I I I ~ $~ I 'lL I 
~~·:,-1 .,:)1 OCLfkJ.Ju '' ·· 1_11_1 8 1lcJ:.-up1 ron:. 1 2 lcY~I 9v~n 1 V'IC '{,0 1 ·X 
I I v I I I I lt.d''~ I v I "/leo. 0 I / 
,~,..~906! Q~('C'£Jont- ·I 11.4=--1 1 D 110-t.-up1 ned. 5 lev~ 'cY~ 1 5I c ned 1rdE:± l--=-v-
lr;9oll A~tcYocJon f' IJ.LI I I I I I I I I 
l5 I I 1±1 \ I I I ~ I I ,--
1 90<Z !Pf(Jtcvo<::k:Yl " 1 13 1 1 BF !Ver->1--ttDI ('c("'l~ 2 ILUhte:s '-B-.'t.-t l(nud .6~ 1 X 
I I ,--, I I t-1 I ~ I cr I q; .&tr I__;_:,_ 
159091 Df'c,h::cbn " U3 _ _1 1 c\D 1 lot :-up 1 ron3 3 11,0h~ le~r£= 1 e,,/t- ~5 l__.X~-






fs 15 9 tO 1 D1C:Jo::Y-On 11 Ul+---1-t-1 D I bt:-\.lA rc::d . I tuht ~t. I b"1t1Ct I rnJd · G ~ I___,__ 
I - I .t0 I I I ,-. I I 4- I I I ~I I -?_1.,. ,_ I 1~911 I DIICtttJCf\ 11 110 I I C lclors:-t.(A red. l..§f§j/ I~IC'A·'I.JlJ·IIrUCL· I X __ 
1~·91Zis;t-oecrcp?an ~~ l13l I I~J.Ih:Jtt.lran~ 4= lacwnl~l81c l~7--cJ&-In:J~--
'·-a,3 'o"'~ 1-1 'o~.s:::\c I .1- I . I1,0P'fc lb 1 co·'<=J I ., .. I / A 1::...,; 1 1 '~on I_J_J _I 1 1\'-..i'L lloJ -u.p1 rarE.. 4= 1 cr'fan• 1 rownt fYlLJC 1 7 , 1----:...v_ _ 
11 ,:::::.,91 ~ 11 0,,:9-.l.-.-J.-..~ I l:::l I I ~ I I .11- 9.~/~+-1 2--t~ t-1 .B.~r. I colt&; I I / A ...;/ '* l.....Jvu...;>f' __ ,, __ l.k.L._I 1 v looJs-·v.f1co .s L· tr u"-J-.1 1r v~ 1~1 s~ ·.. 1 SA 1 v _ 
SAM = SOUTH AFR !CAN ~USEUM, CAPE TO'IIN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONo:uc DATA SHEET FOR .••• ~Y:J.®.l}:') .. ~ .................. STUDY BLOCK Page • I¥G. . . . . . of ••••••••••• 
'----~------------.--------r--~------~----~----~----~--~----~~~~--~~~~----------1 I I I I I I l I l l COLOUR I SKULL I ICAT. ~10., IDENT::::FICATION I FAR:~ & NO. IFIELDI BIOZONE I TAPHO. IATT::::TUDE,PERI:~IN., \1/EATH. I COLOUR I OF 'LITH. OF LENGTH I TUSK 
I I _______ I _______ ILOCALI I CLASS 1oF SKULL! TYPE I STAGE 1oF BONEI ~TRIX I MATRIX (mml I 
MATURITY 
l:%?9/ I Di9;1ncrJcnt- I ~&::Un I 10 Trropid./EndoJ B I - I ('O()C:, 1 I I LOh!k lav~u l~llt frdu ~-!rd-. -8"-
IM0901p=> d n 1 'JQ_' 1 1 c 'r~,.._ ,,,.....,.....,...., t=::;. 1 ' 0 ' · 1 -~-. <"7'2 1 -A--I::Jo o YI5~YQ 0 " I I I I w. :-U-A I 1\....1.,;1 • 0 '8~ l~r'E.:&I I S1 L J>,.J I X 
150 Do p q._h<.. .t-...-l"'""" I II I I F I .~- I """---' ,.-.., I t l"-'5t~ I ·It I I Q J ,(10'-~·'--" I II l __ l I l'fV'lt:-VPI IJ.JJ· 0 ltPf'' E. 'eJ{E~f' I Ql . '---------
l59CO b~c:tcx:lon '' 1_11_1 I E lcbfs-uplnaflc 4-: I(Qh'iC~ 1¢1 mud. I X 
1590! d ~ 111'""\ I I .s:: I ~--• I ,, I b I I 1 I Ou er'IU.J\.J) II I&.L-.1 I ~ I (r :a& Jnc:e.:;.. H- I {O(..O(JI 8(&..1 I rrud I 
l:s CJ02 o~nooont " 111¥-1 ls\c lob's-u~l rex; . 3 I tHtc I R~ I~ 4=5 ~-~~-
lc:::: 0103 I 3 I I . I · I =.. I I VcoJcu01 "\L I B I l,l , 'frnydops 1' 1_1_I 1 c, 1 - 1 no::l. 0 1 _g(EU 1 ciEtfll cr,l ~ 1 7 1 'f. 
I ? v I I I I I I v :J I ~q'tr,c:'""~sii I I 
IS;<-10LI-I Dr%Jnccbnt '' UQ_I 1 --D k:kXs:-upl red. -.3 !whitE lrc?~~.lt"'vomroal. 10 1 X 
I I I I I I I I ~ 8'~ I 'JL I I 





,, 9· "''-.::>v~_,..,, '- ., ''"' ', Dl 1_.~,.. Fl cd- ILJ'lf~ lea- 's:~~c~l? __ , 1/ I~_.., Oo! D:1f flJJO(\ ..ur- _ llw. .-L<pl n . 5 I cy~ I cY~ I lrt. tr uti l_v_,____ --=-----
I?390ll A,~5t&odon ,, IJLI I I I 1· I I 
1-- I I I \ I I I " I I ,--
l~)c:IO<Z1Ptlsfcvod::Y1 " 1~1 . c.AF rvent-ttpl('c()E. 2 llUht~l J{YIL!d .6~ !_X_,__ 
l'-9o=' ~~.,...., " I'~ I \D lt_h I 3 I ~. .. .-"1-J::- I '& I coa:&t• ns I X ID -~I u1v '-JV._JI , 1~1 C\_ lt~J\. :-up I rDf"€ II.D1 HIV I off: I plrl ~ I 
A 
A 
ts I I ?? I '+- I I I ~ 1°C\15.-J I CPlDM 6<:7' 1--L...:..t-1~9 !O I D~(:)-c:don '' IJ4:-i '!? llot~q~ ('Ct)). ~~ht-c: I b'ttlck I rY1Jd- ;> _D ~~v-
I::)":\ I 1 DlltJttJc::r'\ 11 1 lO 1 1 G ldorS-lJ.PI red. 4- 1 8/f-tJ ~~~·'-1 co .raJ 1~J · 1 )< __ 
1·-·C! 12 I (7 ~ ,'-13 ', I ',.2,.-.. ""A_-, II ~c--1-.. II f'YoV'"'I,S::: It I I 'f I "IL -=>_...J I ;:__.,c--l-_1, 1;~~~-, l'\')-o!'9c('Cf3310-n , 1rucr uu~ ILA'c.- bf= lbrcv.Y'II r I 3c ltv&-! "'JC"J 
I-- I 0 ,--, I \r- I I ltJJY''fc I I co 10.1.., .• I / 
1
1_A_ 
i::J9 13 I O~(tcx:;lon 1_11_1 10\e_;;r llo.J-<J.PI ~ Lf= I c:y::grr1 I btown I mud 77 I _ 
', r-::,,9 I~ II o"',?-.l.-.-l.-o..~ I 12 I I /"'\ I I 'I'- '?~1~-l I Z....l ::- 1- I .a:~r. I col~-b'ro I / ', A __... !:F l,JV\...)...JI' ___ ,, ___ l.k.L_I I ,J..) ldOis--v.£1 co .s 1.. tr vc;:::,t·l 11 lJ~· 1~1 3' t.· SA I v _ 
SAM = SOUTH AFRICAN ~USt:UM, CAPE TO',o"N I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONO:HC DATA SHEET FOR • J!.v.~9.-P.I.t} ....................... STUDY BLOCK Page • _qJ_}_..... of • • • • • • • • • • • I 
'----~------------.--------.--~-------.-----.----~----~---.-----r~~.----.-=~~----~----' 
',CAT. NO.I, c ION ,' FAR." • NO. ,'FIELD,1 BIO ..... ONE ,' TAPHO. I,ATTITUDE,IPERI:HN.,I '.1/EATH. II COLOUR II COLOUR IlLITH. OFII SKULL ', ', 
5BM- K IDENTIFI AT ,., "' OF BONE OF •'"TRIX LENGTH TUSK MATURITY I I I I LOCAL I I CLASS I OF SKULL I TYPE I STAGE I I MATRIX I I'll\ I (mm) I ___ _ 
1 0"115 l-o-~--crt---l-exm-~-Ffl-113 ilropid ./Eodol c · lcbt5:-'·'.d rx::rc I 4 lbr()!O'li~IBdt. I h:l~ J I __ 
'.::;,~'·, ,
11
, r'~'L,_ '"'';QVIt' ,q_,~,, 'A 
591 ~ 10%fr LJJont- I 11 1_1 ..u I F--M,.-vA rc:5Y. I 4- lkb'Cb I ~~ I ml,d. I GS \rdtli 
l I o= I IIO I I loJ-. -vPI ~1 I 2 lv.:>r.=:te; I v~ I co n<::O.I 0 J I 171 5 ell 11 Jth::dOJ I 1' 1 __ 1 C lcbr.s.-U{?I t ~ . '--==---' mfu I o.pr'l I mud . I -,5 I_· L....n...___ 
I I I I I I I ~te_ br~\5~ · I I A 
5'1 I~ 1 OitJ-cdD" I ., 110 I D I lot-:-up I rcx:l . -T4--' pv,ptccvc-cn rroH-t~ 8 It . I $ I X 1 i\ 
5919 I o,~::)n 1 ~-~-~-~ 1--=J)"""'-_Ilaf -u(21 raJ- . --=3=--_1 ~ec I ~ lo,~c~j '36 NV 1--'A_,___ 
5~2o lo~~t-- __ ,. __ In I IE IVErt;fica.{rlud _.:...l_l@tc 1!t"1 C0\AJ I ~ J I........:.A_.__ 
5 I ..::> ~ .J... I II'' I I s:· I I !± I'-~ l9rB.J I ... I I.;) __ ,,..,+ I 32/ IPtqJ' v-vi')L ------'~' I c.. ldo¥f?jfl (Of'"'C I ootuf'l I 'tlwf'f.f' I SJ!b lc;;};?S:, -1~/ro~c:;.;..._ __ _ 
159 zzl Qicz.p:pon1- __ .. __ lb_l I ~ .=j ~$=-~ t~~ --=2'----ltdllt~ I ~fZd I fhJd. I 9~ I I A 
15 '1231 OICLJrcclcnt __ " __ I..LLI J3 ldOvs-u~ cor§ 3 1 ~ 1 S~ 1 cq ·IC\1'""1 1 -f.d& 1 9--cJ&-" 
I I --o I I I I I v.)~tc I MOJoon I g~o!") I' . I' X ----
,5124 I ofs:Jrc:dont II I II I 1) ,lat.-up I red. I I ~l'C IQYW" I U) rc:d I '----
l5ct25lo,eyrccJoot- ========~-~~-~ j) lcbs-udcc.lorn ~==2==~ ~~I~~ I ~Ld: I GO I X A 
1
1 
p:;,nz~"- 11 0 ,"'o . .-~ ~•~ Ill I -?~-' .~ I Q d.,..J- I . I I cve.oJ01 v~ I d I I ._.,-, 10 ~~ ToJJU 'L '' I IY V~...J 111'"1 c:..~. lrot"C I lbl'ov" lrna•c:on I J'Yii...J . I I 
I I -----,--, .]) I I rY-a.Jt. ,--, Svtf<><t- I I CCI IOJY') ·I ,-J-t:\92 ~~ O-'=' ~or I.. II 1-h ,__...., II CJ;'''"''l;ll"')h·" .~. ~ • • -J -9-v.Jc- J..,. I "-" . I I '<?&' 1..)....1• '1. ___ ,. ___ I I I u..L :-up I Ocd . I 'i= lrrcod(:.,., .. " I /'YOrCCf'\1 r' uu . I,, U\':.-l . I --
It= 20 1 1-1 " I I I I I lcobrn.l J.i "'., ~ -r 1 ..... Jl o I ~dop5 ___ " ___ I_L_I ...J....I ldorS-:-lfl - I 2 l((rofll 1/'Ybfcx:nl (!Oj. I 4-5 ~roP 1~~-v=--
I5CfZ1IoihJrcx:1cYf _____ IJQ__I ~ I - I reo. l_........:.1_lb~nl tY~~~~~ I- I - I 
I I v I I I I I I I I • I I / ,--
15CJ3o I o~tJodOt'\ __ ,_' __ I.J!=__I D llot:-u.p I IOlC I__,_I_IO'eoJY'II~I Slw- I '63 I v I A 
I 3 I "' I I I I I I whffi I&:,~ I eo .nod I I 0 I 
1Scr .I 1 P(k5t~./cx:bn ___ ,. --1-10_1 c ldovs-u~ ()O:j ·1-3=· -~uv~~) lco.1 · ·1 ~~.~~.1/hcl~ l'rcJY l----
l5cr8zl Dffctcx:bn __ 11 __ ,_o_l c ld:>YS:-\.!f1 ra:l. I 4= lv.:b1C II"'OiOOYll rnLKI· I ~ I v I A 
SAM = SOUTH AFRICAN :.IUSEUM. CAPE TO'"N I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONO:HC DATA SHEET FOR •••• .J).(f.I;)~I.N .................... STUDY BLOCK Page •• ~(f...... of • • • • • • • • • • • I 
'-----.------------~--------,--,~------~----~----~----.----,-----.~~-r----~~~----~-----' 
'C'T '0 I I IFil'"LDI I - PHO I 'TTITUDEIPERT' IN I '·'EA-H I COLOUR I COLOUR I LITH OFI SKULL I I I ', SeN ~ ... K .,, IDENTIFICATION ,' FAR!4 & NO. I - I BIOZONE I lA • ,.... I .... ~ I ., " 1 • I I OF I . I LENGTH I TUSK I MATURITY I 
!LOCAL! I CLASS OF SKULL! TYPE I STAGE 1oF BONE! MATRIX I MATRIX I (mm) I I 1 
1 'o?l- 1 ,...,....,~, , 10. ...J." ,-..L- lr:- 1 A 1 ~~~'"'' 1 1 1 1 1 1 159331 :-:;•UJOnc !1-Ntni3VJr> IJf:_J\rop\cl.,oYJoi - I- lo'c:•':?t8'!>::ll- I- I- I- I- I I 
15934.- I Q~nt I 11 I, IO I, I ,}dtt !ar-\.lpl n::d . r 2. I nf~u I §f~JJ I ~i'lt. 1/rds.t . I ro& I I 







'' I.!Q_I JJ th:JH. I ('9:;l . I 4- IP"'PE:cW:! brOLL'fl !Co rod. I 1ncltl. I v I ___ _ 
I I · lot.- .... () I I I I I I I I A 




,D p::s-up 1 no:J. 1 .3 1 ~ 13rc~1 leo red .1 70 1 '>< '~-
1159 ~'If ', D7.)1~ ', ,, Q I I I, q I I Jl' I I / I A 
._,' ~ l_l_l n loJ--uAco IOJYI. ltOhqe_ 'E' 3, r 1 qo 1 v I_.___ 
lt:;9 ~oiO..._., I I I ;;::.. ? Itt->?.--. I .J I I dl I I !....J vo l•lciDdOn , ____ 110 I '-' o011t:-<.IPI /Of"\. lld"'Wc I VoV.)r') I r-y I d::tc. I X '---
'59 I ~:> I 1-1 J) _.L I I ~ I ,CJ~'B-t I eo.nCCI.I ? I 0 ~+- I ? I 39 I Q,,()c;cbn I llQ_I llo.c:-u.p I raj . 3 ll0h1te:., I ~tOtO~"" I rrud . I '?70.1~1 rndc::A !__._ __ 
I I .. ,\ I 
1
1JQ_1I Xct I I ~ I I :Jf~ I CP~~...nro .I ""-Jc~o J ()?,C,t-. I 
!.59 40 I &%~t~Ofk-J"cd::t\l '' G I doV'S-I.tA ~ 1:1::: l;:~l't'_M I a~~ I 511c. I 1r VCJ. I ___ _ 
I I ~ I I I I I ('0:::1. 1° -=' ~~~ t~ I "' I I 
1594~1 oiC&rc:cb'lt I II ,''0 ,' j) llal':-up '~'c'tJ!SJ. 2-1-3 ltohif-r-: I _F_'h I SJit. I 83 ~ I A 
I I I I I I I I I 
!.59/_J-2.. D~rcx;lo')/- I ·• UQ_I J) lhl~LIP I rccJ. 2t?> l_~lbfO(}..)Il leO. .ra::J.I ,f-cjtt. X I 
I -:> I I I I I I I ca,· rc:oJ I ~-----
!69LJ .. 3 btCJcdcn 1 •· I /0 1 -l) llal--v{~l rod. 1 3 lt90' ·c I gr~~vl I :sdt. I roU. X I 
1~=' 9 :;, I 1- I I I I q I ::::1 - I , I ~--.1 :J . W-4- p •C(jrocJont- I I' I.J..L D loJ.:: -LtP I rof'C I 5 I Loh [C I gr~!d I 8 I[ . I - X I 
I I I I I - I I 1\.Dh•t"P I I e,p.t()JY).j j 1--A--
15945 Q1i~ I " 11.0._1 C lol:-7"'"up1 ('OIC I 2 I btou,~..-- I gvfJ..), I f\"\vtd. I '65 I 
I~:Au.(:, D'%Jr'oda'lr? I u IJLI=F I I I l ~ I I I 
I ,_911 ,...., O d ~-1-..- I I I f-._1 .,...~.. 1 ___ 1 I 2 lg~ I I "I-. I I 1 ·o~ --:- I u E:.t l...UJ' 1 ,, 11Q_1 1 F 1, uc:;A 1 r<-?0' . 1 I•. &~··e'-s 1 Ot§y 1 ;")11, 1 I ____ _ 
I I I 
D 
I I ? I I I lo.)hoi""€- I v v lc.o. i"t>vcl ·I I 
I ~9t'; 




1 ':-l.!{J I ro:-..Y · I =r lbfowt"'P~I~f I rnvt..d. I I 
I ~---- 1 I I I l0hiS I ~'' I C9 n03 I j ~-----
1-::-r;/! .. 9 t)t~rc;xY@ 1 __ '1 ___ 1jQ_I I ..[) lol--up I ro::l I 4= I p·vp'c I gj~ I s~l\;:. I 12 I .I 
I r-950 <>:> I I I I D I ~--' I 2 I eiec:lf""' I ~fc":J I c.o.,~ I 1 I A I 0 OuCJ1:x:bn I llQ_I I ICbl$:-VPI I 1UO. I I bto..on I <JVESr, I rnuu. I ~I v I 
S.\:.1 = SOUTH AFRICAN :.IUSEUM, CAPE TC'IIN I = Infan":: J = Juvenile A " Adult 
GSO .. GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I 
I TAPHONO:HC DATA SHEET FOR .•.• J.=?\f.I:)Wlf.)L ................... STUDY BLOCK Page • ~.'J. . . . . . of ••••••••••• 
~----~------------~------~~~--------~----~----~--~-----.-----.~~------~~~-----.-----1 I I I I I I l I l I COLOUR I I SKULL I I 
1stl,~2~~-l IDENTIFICATION I FAR:~ & NO. IFIELDI BIOZCNE I TAPHO. IATTITUDEIPER!:HN.I '.I'EATH. I COLOUR I OF ILITH. OFI LENGTH I TUSK l:.tATUR!TY 
1--- I _____________ I _____ ILOCALI I CLASS 1or SKULLI TYPE I S7AGE 1or BONEI :.lATRIX I MATRIX I (mml I I ___ _ 
I I I I -h- I I I 1-trvhl~t-./ I I o I ,g~;~~ I Cc.. twn.l I ~ I A 
15951 1DfF~ I D-.LredJh l.l.5_1Jrr4:>d.LEodo.l J) llol:-up 1 rcx:J. 1 2 I!,Ch•tC 1#.-1 v'ir. I G'b 11f--dct. 1 
15~52 b~errocn I. IJQ_I*' I D ldors----~elrm. I ~~0~~ft?d'.l~,t~ 9G I I I A 
I I I I I I I lr"Ot- sr.c:-<J":I I pviP'c I 9r&.l I c.eo? 1CW""> o I I 
15953 1Prf5tecxb'lt" I " 1_Q_1 I C ldavs-~._,plc~''·I'Cd.l 2 I ~J~ la'ler-'.r. I sdr. ,r-dEJ-. I J I ___ _ 
I595Lf-loli~ I ho I I E\F -1,~'!:,;[1 P~d I 2 IV0htc ~~~~~~'l= ~4- I x. 1---'--IA_ 
I I I ~--1 · loo'~r:::. I I I l_pk.l .. ::; I I 
15cr551At5t;o-tc.Y'..-b'l I ., 110 I I 0 I lo.t.-uplron:: I ·4-- 1- I Y1151lt. 1hd~.l X I __ 
I I I 1-1 I I I I I (P,"'t''•)l lo YIO:>I. I 
I 5'15b I o~C.yrccJont- I ,, 110 I I !?-ofF I ?d&. I Co .t\X:::lJ 2 I t,ehltc IE(fS• I f""''..d. - I X 
I I v I 1-1 I I <> I I I (P'-'{P't)l v-e· I I o 
15Cf5/l pf'~rcdor'lf- I '' 1~1 I trdtl- I r-d'V--1 rx:xJ. · I Lf= 1ctcom · I OJ..)r\1 c.o.rcr.:J I h::Jct-. l'rde.t. 
I R<'t59 10 o:::. I 11.LQ_11 I .,..,_ I_L I I I, .... h 9_ I I ;1 ~... I +- 07 I / 1-./' o I ,,tJoo1oV1 I I :....LJ 1/u..t .-up1 nro .1 4- I !!J''CC 1~1 Sll-. I - o....; I v 
I I I I I I I I I I ::~ I f-.g_1 I · cc. ·h~l I 15959 lbltdoYOn I II 110 I I E, 1clovs-:-uR ned· I 4= I v.:hrc I v-diJr'- I :,q, . I 1565 I X 
l5crb0 I Ql.clcrx:x:fon I l_lo_l I I I. I I I I I I 
A 
A 
I;::::..N,.-IIP~ _, I I I I s:::: I 1,....,.....__, I I I· I (ord:J·I ,---~-
1..__.. -, o 11 ,(jC'J-:.1':::) r I Ill_ I 1 c::::- 11ot.-4p 1 • "-AJ- 1 4= 1 Lohfic l§ff.:<'n 1 sdt. I <&9 I v ___.At......l.....-_ 
lc9!02.lD,fcJ'or'J:)n I " 1_/o_l I ~ kovs:-Ltrln:xl. I Lf= l!Dhir~ laft:t, l s;lt. l11~0 J A 
I S 2 I ? I I I I I I I I I 0 J I co rca · I I cf6~1Qud&~cdon • I I II I I C lc:*JV'S:-t!plcn.rnud.l ld: lt.Chfle lrTDI(::o'\lr>"Ucl. I _____ X 
I I =:o I ~--1 I I I&XJustry I I I lca.tOJh. I 
I 5Cf "=>4.1 D11~C{1 I IJQ_I I C I !at'.-UPI lo(Y). I ~= I CV'~()()"\1 VIS I rYlud · I g2 X 
I I -=> L I I I I f3 \ I I part: . I I toh(r~ I I I J 
I 5cf65 I b1Curcob'l1~ I ~' I )0 I I D 1/oJ .-ttp lc.c. . red I I~ I c.rsarn n.,..;:~-H~d .I rnvd · I 90 
I 5a ~ 109-d~-l 1 I ~--~ I I I lfh~u.h<Jl1 I~'"'P
1 ""'"' 1-I I C.V·t"'CC.I 





I -rE;G I 'Qd' vvrorrr- I I 10 I I j) 11a.t .-up1 rcx::J . I ~- I t<Jr-rtc:.- l~:.c I 81r. I 5)2 / 
I i I ~--1 I I) I I I CK201"' I I ""· ~' I --->.L--
1 Sct6<b IDI'C&ncdont- I t. I ~Ct I I F l,ndtl. I rv::x:). I 2 I aYE[) '8V~U' I I I VJ . I - ---
SAM = SOUTH AFRICAN ~USEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONOMIC DATA 'sHEET FOR ...• -DW.N..WlN .................... STUDY BLOCK Page •• J.Q ..... of ••••••••••• 
~------~-----------------~---------~---~------~----~----~----~---~----~~~~---~~~~----~------IC'T 'lO I I ',FIELD' I T'PHO I·~ .. i . I I 'EA~H I COLOUR I COLOUR I LITH OF 1 Si<ULi.. I 
11 ~·- i< "ll __ r_D-EN_T_rF-IC-AT_r_oN_II_F_AR_:~_&_N_o_. _ - 1 BIOZONE 1 " · I".T ... TUDEIPERI.~ N.l ~ • • 1 1 oF 1 · 1 LENG-H TUSK !MATURITY ILOCALI I CLASS 1oF SKULL! TYPE STAGE 1oF BONE! ~TRIX I MATRIX I (mml I 
I I I 1--h-) I I I I I loo.~-oa:!l _-\.. ~--
159~3 I D9jncdont IWn~h IJQ_Ilmpid. EodoJ_.;::b=-_llab.-up I red. I b'OIJJI'"' ICto10" I r;n.d. I rrd~ · I 
I I I I I f I J) I I los;.m I I c.o-~"Cd .1 "=> ~--
109101 Df9j~Cilt I '' 1/0 I=F=I lvcnt~t=A ('():) · 4=- I bto~n·lb'oc:J:, lrnu.d. I - trd8 .I 
II ~0171 II Or.?ru~~•.~ t II 1110 II II r I dofSo-o.Af I d .=l d"''" I D I I Ca·lo.Md . I-t- t=.,.1 X 7 I A· 
v - v' IUJ.V I ,, '-' llo.t.-... .p I (lo . ,r o II,Ct\'tc:. l8t'§y I rr.u . ~- v 1--~..._...~--_ 
l5<=r72I08Jr-cxbnt I IJQ_I I ~ lloJ--LAp I Co \Oi""' I J1fCk 1~1 mud. I b'7 X _A'->-_ 
15'1731 D':CJ-coon I " IJQ_I I.E llaL-up I rod. I~ I ~~~ lc.orn:;\J~~ ']';;,5 X A 
l597u.lerst'&cclon I II l'lo I I I E 1rns7'uplra"c ~t3 I _qf&A lq(§Y rnud.lsG,5 X A 
I I I I I I I I I I Y'~<~c6-..l: I \J __, I 
I ~'175 IO~CQ;Ircx::brtr I I' 1/0 I I I e lclO(~uA Ccd. I '+= 1{1..)1-';tc, I broi.O'l co h::d .I ftd~. 
I~ I I ~--1 I I I · I I () I c.o.f"lod I 
I':::F['76 I Pif®ocbl") I " !1o I I C I"E.rl--$, ro::J · I IJ= I tohtf.. I [ft=±J (Y--uc!. I :Jb ,51 j 
1
1











r---..0,~~-..._ 1"""" 11 I ""1~a I I I vcr>lvo. I I ::::; I LOI"litc, I ~ 1.~--'0.. !,dU\..:OV' I -AL E. lm-\1.{? ICP ro-\.1 Wci.Icfeo.IYl IJ'('QfCOn mud· 1- ?3 
1So'J9 I D?~h.-.. 1 I 1. I I T' 11_.._ I f=O'\- · I I ~t#'n I 'It I I l I 11 uu.;~O() I " llQ_I I ~ I ut 7 up I Qg;;)· . I @. IF-f:\ I Q{'a/ I 51 I I <l015 I I ::::> I I I I I I · I I ~., I U '"" I ca_.nod. I 
159'60 1D•9jrcci<Y~t- 1 ., 1_10_1 1 D 1laJ--ue 1 red. 1 4- ll.Vhir~S 1~1 silt-. 1 96 
l5a8 I ;!.L.... I I I I lcJor.!:e-1 I I l'§l~ I I ~ 
I . I I I O~vp~ I ., 11q_l I 0 I to.h-v.p leo .red -I ~t'O I 0'~ I Q'ffo!J I rrvcl · I -·fL~ 
I c:..et02 I = I I I I I I I loe~ I 'btocJ' · I I I 0 'D I O"ttcclO"". I 110 I I E ldot'S-:-<..tfl f"'C(''C, I lbfMr"' I s:n'~b I fr'\ud · I 73 
I I I ~---1 I I I I I IV I ec..IC>¥1'> -1 






C ~a.t:-up IC.O-IClfV" I Qi l!oh"hs 1~1 fY'vd. I 'JLL 
I I I I I I I CVSCJAY" I ( I I I 







l5oo5 I ~ I 1-1 I T'\ I dorsc- I I I I q~e·.l I c.o .lruv~·l J> I 








15 I z> I I I I J) I I I I -l I I co .I c....,. I I J 
I Cf3~ I P~'C:JtxYon I 110 I I 1/af-:-v.p I ro:J . I Q I t0h 1(~ I 311(;/ I mud. I . - ~~-__ 
SAM = SOUTH AFRICAN :-IUSEUM, CAPE TO'NN I = Infant J = Juvenile A = Adult 




I TAPHONOMIC DATA SHEET FOR .... n.v.J~ ®lN .................... STUDY BLOCK Page . 3. [...... of . . . . . . . . . • . I 
I I 
~-CA-T--NO-rj------------,,--------,,F-IE-L~D~--------~~-T-AP-H-O-.liA-TT-I-TU-DE~li-PE-R-IM-IN-.~~~-WE-A-TH-.~~-C-O-LO-UR-rj~co~L~OU~R'\-LI-TH-.-O-F1\~SK~U~LL~l-----rl-----l 
I . ., IDENTIFICATION I FARM & NO. I I BIOZONE I . I I OF I I LENGTH I TUSK IMATUR!TYI ,~=A-I I ILOCALI I CLASS 1oF SKULLI TYPE I STAGE 1oF BONEI MATRIX I MATRIX I {mm) I I 
I I I .:> ,-; I I I I I ll.:>hi'fc., IB'~\?,i~l I I J 
159 8 '7 I ~P::;_=;-;...:;C:Jccbno....==-'-'----~dJIJ I JO I lro~d. WoJ .D I ird& I red · I 4= I bfo\))1"1 I~~(\ ICo rrud I '-----"'- __ 
15,.)8o I o"' I I I I ? I . I rod I I I s~~~ I I I J I I 0 I v-riSt&cxlo(') I i_]g_l I c. I \oJ: -uDI I I I I QVCU I fl~l"' I mud I I -
I I ,----, I I . Fl. =r 1cr7 iJ lco.t()O"';. I I 
1518'7 I A:Sturoon I 1' 110 I ;D 1lat-u.p1 cg:t. I} l\d:1cC. I 8(&.1 I mud _rcd.l 55 I X 
I I I ,---, I 1· I I 0 I ::J~It . I I :1 
15 CfC(o I Pfic:Jo::::b" I ., IJQ_I_--+-- .1) 1cbs-:-up1cn .IOJll lbroLOn lrnatO"'Yl I co .lam! --,o I 1rd~. 
l5crcrt lwgorornlofl I '1 l1o ~-----~--- J) ihl-c<8 ro:J 4- ileh'lc 1ft~ l~itfoal 1 ___ _ 
I I r,? 1_ I ~--I 12 I I I .:> I voor- I I "" -~· A I,'JCfCfQ lu%1nc:cbnc I " I '7o 1-----+--- o ldots-:-vf1 llaJ. If- 1/d'"itt:C; I btmon CO'.rttll c;4= 1nd0 
I h 9 ~ I O=> ----J~~ I I I A\~ I I I J l.<=l~B.J.-~ c.o..rnu.d I q S j ''\ I:J 9-; I 1QJ' I...U-I' 'V I IJQ__I_--t--- _ D lbt:t..p IGa.lorY'l. 4- LOh>i'C:.. l~foc'<:fl rrvd. I I, f 
I I I I I 4 I I I CO,;, '·rllr · I J A 
!599u 10JN!rx:x:b~"~t 1 " 1'7o '--+--- J) ld9V:")-.-LiPI rorc IL Lch~~ 1 OfFf:u SJ!{. 1 ZO 1 
l:scr15lo~~CbloY!-i- I " I\:('..) ~---+---- -'------' ' I I rr:J I I 
5 I <>=._,__'-- I I I I . I cv&J~Y~ I 9fr::.. co-'""'·- I ,----'79~ 10uuLCK-Jn 1 " 110 1 F lv&1f--up 1co.lo.rn.1 bfow~" 1 ""'=' so it-. 1 I ___ _ 
I <:> ,-. -, I I (...;:{'lTC- ISf~~'*'~ (cl·r>cx:f. I 3fX.ip.f;t!'l A 
5C'f91 IP{otF.JO::;/Oh 11 I II I c I vcnb-uel ~ . 4- c#@" I ..-ottliid. ;tit: I 74 -£::. 1 
I :> 1-1 I I I broiJ.)I] ~' I I A 5C'f9CZ I OtqjroYOVlt- 11 110_1 c l)ot.-up I ('CDc 4= cYW! I fYlOl•'ooY'\I rnuu .I <63 IObSG. '--'---'-
1 ~ I I I I I I co .. p,rn. I 
1
11 1
1 59'19 I P1~nt- '' lli_l _ __._ __ n lcbrs-:-up!CP·fY'Ud. Q I!Ch'tE, 18(~ I SJit. I ~ __ 




I I I I I I I I 
GO::O I :;cV:Sf?CCPSicm 1' I I I I I I I I __ 
I d k-./cd ,-, I I I I I I~A!:j""'-'cl -1 ', ~ II A 6001 1Pt 1bL~ Or'\ ,. I 10 I s:S !dofS-:-W? I f"'C:ld. ICJ'to..trJ lg'f&f I co.\(),~'"> I '16 y__ 
I 1-1 I +I I I '0 · I .. I I J 1--L-l..-
Eet:Jr;) I Dt'ckrion ,, 1:&_1 C I ci-:-u.pl nQ:?I, irc-Jf}.l~l~l ~r. I I I __ 
,,t;CXJ3Iof'cra::bn lj.Q_I D lbk~uplrote ~ ~~~"'~~~ I s~lt. I 15 lh1Ef.I--L....I.A_ 
I ,...., I p o ,....,_, I I I . I I I fL I 8v~ _ I ~~~ · I 0 I J 
I 'OC:04= I ~6/ulJ-ICt'l '' 14=Q_I ]) !lat. -up! roflc I D?, !t.ahtt.< 1~1 ~~t~l 1roft. I_.;_ _ _ 
A 
A 
SAM = SOUTH AFRICAN MUSEUM, CAPE TOWN I = Infant J = Juvenile A = Adult 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
SAM = SOUTH AFRICAN :~USEUM, CAPE TO'IIN I = Infant 
GSO = GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONO:uc DATA SHEET FOR •••• 0:'.~ ~~.i~ ....................... · ••• STUDY. BLOCK Page •• ;3~.... of • • • • • • • • • • • I 
I I 
~-~-A~-.-_-r~-.~~~---I-DE_N_T-IF_I_C_A_TI_O_N--~F-A_R_M_& __ NO-.--~~F-I-EL-D~j----------~~-T-A-PH-O-.~~~A-T-TI-T-U-DE~Ij~P-ER_I_M-IN-.~~~-~-E-A-TH-.-.,I-C-O-LO-U-R~II~CO~~~~~UR~ji-L!-T-H-.-0-Frjl ~~~~~~~7~-H.--T-U-SK--'11:-~A-T-UR-I--TYII 




CLASS IOF SKULL TYPE I STAGE !OF BONE MATRIX I I ___ I MATRIX I I (mm) I I 
I I . -----,-.h-- . J I I I I Cff'>fV' I ·~V<''( '''-:J S~l. I -\" - I A I 
11_6 0_'-?i· II' o_ lL\Jf'OdCX"It OvMJ;n I :1 o· .!fmp'Jd. &doJ E I \o.t..-ue (\()!1Q... I ')... I ~ro,Jf"' I Mo~1\J 12~-<.p5t~(l,J·- ~,0 •. :) -t.. ', ',· 
,--1 I I I I l~""'ciGt· I 
iG07.Lt ,pr,sterodof'o/ ~"''tJop.s \1 I\\ I a ldrf5A\- ... e f"'O('.e._ I I C({lel('l'\ I 1"\&-.fOOt"\jc.QIC.\C.fV'.I··("\dC?t ><. I I 
I I d ----,--, __;::...___I · ,---, I I I / I I 
I ~02.5 I o;C'(f\.0 o(\t II I \0. I 0 I \!;\t- vp I :2. I· lorovJI\ I JfQj I C'roud~t. I t.. "\o v A I 
I ---------,--1 I I I vJ"-•t..e I l"'v.ool. · I I 





----~--1 t.1 1 . I I I I ,.,.,WJsl · I I 
....;.~_M_'e_~_<:.:.,6ko..;_\e_\_o"--- " 110 1 N'fR A (..~-1-c.P.;f\1 ii\det. cree..r"\ 1 :5rey lc.,.lc\.:.'""·1 ___________ ___,_ 
~--, 1 c.t~'<'""· l~te" 1 ......... Js·t 1 / 
Oi<:'lf'ado(\t 11 1 11 1 0 cJor~l-~.~e .'("'oone. 1 J;. br<hJ" '>:..."!~~(' 1 ,.,v. '""""! ii\Jet v 
I ----,--, I I (.(<"""~'-'- I "\ I I I 
O;qnod:)f\ \: 11 1 II 1 ;"'iQ t , oars-\. up 1 0ooe...· 1 lorc-.,Jf"\ ;•JI2Clr"\ 1 61 ~st. . 1 · 1 nc~Ot. ; r-ao-t . 
...;;....;..;..J.;..~__;;__ ___ --------~--~ I f.ss;le. I ~'"' \.e -:Jre'( I ,...,..,dst. I / 
o::dodOr'l 1\ I 10 I D ICAl. -up I/""'~ .. -,..,. I 2. 'ofO\.Jf\ "bkck. lt:A\r.I.;M.I irde\ v 
o:;c.~odof\ --~-, -----~~~=t=I___;O;;..__ \)0"'\'t.-vp l ()01\e.. ~ (":~;: ... J ~:16\:. I 1'1 '/.. I__:A:...J...._ __ 
__ ......;;....;.;..._____ 1-1 1 IP""·''·"'I c.ro""""'"' l,......,.osL. 1 1 
~0~2._-, O;qnodo0t I \0 I ! 1=1 ~ 6 I \Cit.- up I '"'~~.:., 4 bfOvJr'l carey Ire,\(.'""""·' ()bSC... olro::-. I __ _ 
--------~--1 1 l c re~"" I ""vds1.. I / 1
1 
A 
b03~ I o;;nodor. \I I \\ I () I doiY,\ ·u£1 Nf\e_ "oiOvJf'. rv-e.roon lc<>.lt.l<,IV'ol <6'1> v 
6 0~ • 1 ------~--~ __ :::::....__1 1 . I 1 ~ 1 e'/ lt~lf.6~oJ. I /" C )<. 11 ("\ wit 0 ·ic\ OClol\ " I I 0 I E. IOOI~\ ·u.B I ()Qo. 4 (,(<?Arv"\ ('N.IOOf'o leak. , ....... 1 t:>,.; n 
1 \ -----,--1 --=;;.._-1 ..Jh.te I ~-~--~ I 
-6035 Ov.def'\odOf\ 1' 1 1-:) ~----+--- _E;...-__ 1 dot6"'\. up (\of\e. ':2- ci<'<"~M o..,c<>j I l"vd$t. I I 'f. I __ _ 
-----~--1 I ~~'"' I "" ... Jst ·J I I / 1
1 6ooG Pr;sl..eroJol\ 1 ' 110 1 (:\,.. ~ llo.t.-up llo,:L v-~~;t,e """'to•" 1~;~;(;~ 1 ;relet .1 v __ _ 
/' -'-~~'----- -----~--1 I I I 6; \1st. I I I 
~e007 Pc;c;~elodo0 ,. 1 11 1 E ldorS<o\-vp MM 4 ,_j\-,:te 1 ':J'ej lr.,._lt '"'""I ~~ I X I_A..;___ --------,--,----+--- _ ___;_I ro ... , P. 1e I ~""/ I I I I 
GO 3<6 Oic..'lr-Odont I' 1 1 ~ 1 i0de\ . 11c.t. -up c:,.lt, ssq____ r(>J 1 ~teef\ 1 ,s;\i 6-1. I 1 ___ 1 __ _ 
-----~--1 I 1 I I 1("\uc.l~t.l I X I A 
~0 ~q ...;D::...'....;;.c;...o'!.:..(\O;...d_.:.o_C\.;;.t ___ --~-' ---1-'-~-~---+--- __ 0...:;.....__\ l~l.-uf nro 1.._.;;4....___ wh,·te I o.,_re'/ ~~-~~(. tM'.I b0. 51 1---
1_-. __ ------- _____ 1 __ 1 I ______ I 1-;._·. _ 1 ___ 1 ___ 1 I I __ _ 
SAM :o SOUTH AFRICAN :~USC:UM, CAPE TQ'.riN I = Infapt J = Juvenile q..-.3 A = Adul!: 
GSO :o GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHON0:4IC DATA SHEET FOR •••• J~I!~~':\.;.0. ......................... STUDY,BLOCK 
I 
Page •• ~hf;-.... of ••••••••••• 
,-CA_T __ t_IO-rl --------------,--------,,rF-I--L-D~I---------r-----.,A-T_T_IT-U-DE,I-PE_R_I-~I-~-r-----.,-C-OL-O-UR~II~C~OOL~OF~U~R'I1 -Lr-T-H.--OF
1li~S~K~UL~L-.I------,I -----
1 ~p,rr\ -~<..·t IDENTIFICATION FAR!~ & NO. I .:. I BIOZONE I TAPHO. I I . . . WEATH. LENGTH I TUSK t:~AT:JRITY 
l ___ l ________________ I LOCAL! I CLASS 1oF SKULL! TYPE STAGE OF BONE! MATRIX I MATRIX I (mm) I 
lb077. l O; iclodO~ Dv(\Jif\ I Lt itropi'd .!Eornl_D __ I \~1.- up I {\Od' 4 w\,:te_ I fV'<\1001\ II:tt~~:~ b I ~-y.-- _ _;_A.:....___ 
~~Ol~ ~o;.;c\-odo0 11 I....LI=t=r I 0 lt"l>lJel r~cd 1.. vJ~·t-e I~~~;_"' lc"\cN>J I x 
1
1 
!- I I I I ·I I · . I I 
~ ----------- _____ I · · I I I I _________ I I I _____ _ 
1





.~ I 1 I J -·- I ~ I . t. 0 I 'T' u -, ·r:-(1)'\oops " ...,. ---+---- __ c.. __ 'l oots-1. "'rl, 000. pu' pie 1 ')re'l 1 &;\ut, '1'-'- l_x ____ v __ 
I 1 ~--1 I I . I c"'l"r.:-~~'~ I r ls; 11'1·"'·•st. I 
160~·o it::=(Y\',Ido.ps . II I l;- I I c: I 1£\l.-vp I ("(;It: riwd$~ ·I cr~v.r. o-_(~'1 co.\c I"'"'· 45 I v 
I i ~--1 I I . I ' I v I ~--
160 'f> \ Pri tOter ooo(\ ,, 1 4 1 1 f" 1 1ildot . 1 · ftoO. 1 4 vJ"'-; te. Ci' Q. '~ s: -\tst. 1 
I ~--1 I I I I I ~ ..J, (;6 II_/_ 
IGO'b2 O;ic~oda(\ '' I.J:±_I 1 C) lla.t;.-u\? 1(."'\c.f'lu~&\..1 4 •. }1-,;te. ~re'l f"vclst. u _A __ 
1;;6~3 IA'tWodOf) 11 I j, 0 I I I I I 
I I 1""'~-=-1 I I ~----
1Gu~4 I 0-dU'Odon? '' 1/0.1 I I I I ____ _ 
1, G c' I 0 t cl p OIJd' 1-4-, 0 I I ' I 'I\ t I C2_ I / 
11 _~_C_o_-:J_l1 ,r; <S Q(O 00 Vf\ '" 11 
__ 
1
1 1 \o.l.- up 1 rc,\1. s~;t, 4 '()rOwf\ {VIo.,ft:JCX") S• 6 , 1 -cJ 1 
I Jors"' I ) I I I I 
!GC~(, 1 ();ic\odo(\ '' 11.."'· 1 0 1\,\.- ... oJ ruc:L 4 lv.l"";le ">re.~ &llt6\..l 1 ><. 
I I \ 1-1 I ,_I -~1 . ~ 1l ~--
IH::l'67 1 OiC.'/MOOC'\t 11 1 4 1 E 1 irJtt. 1 0ad. \ndtt. ~r.Jh,\e.l ~rowf\ co..lt..NJd 1 1 ___ _ 
I 0. I o·· 1. \ ~--1 ! I I \ ~WI r<wd"OIJ,II I ./ 
I60u'b I 'lc.,ooon ,, 1 4 1 ! ~ 1/ut-uel (\Od• ~ w"';t,e bo-...rnlct..l<.f'\ool ~G I v 
I . q I D ' .\ ~--1 I -1 ':)f<?'{ I t""VdSl. I I 
100~ 1 ·,,c\oOOC\ '' 1~1 () 1\o..\,.-VfiC~'-~t""":n 2.. browf\ to\o.(klr.,\c.l.::.o,.,l I/ 
I I . \ I I I I 1 I I I 
IGC'\0 I Q,,c\oao<~ '' 1--4-1 0 po.t..-tJf I 1\00 5' wh:te 'orav-~0 I rr~\r.(loJ I 62. I / 
I bQq \. I Oic jf'od Ol\ t 11 I 4 I 0 I lc.l. ·up I rod . 5 vJ~ite ~loel\ I (<ltAJst , I I / 
I I 1-1 I I I I I/ 
tGG'\2..1Pr:s\erodOII 11 l_h_l () tlo.t-vptof\oN?. '5 v-Jitt,le. 61o.r.l(_lfVI"'dotl I___;. ____ _ 
I I .\ I I I I c,_cGy .:::,re Y I """'dst I I 
I G oq ~ I Q; ;c\uoOC\ I\ U:L_I 0 tlo..\."" "'f ! t\od . lt vJI.,,'te. 5r<2Q\\ I ("1\'. Mil I ")(... 
A. 
SAM .. SOUTH AFRICAN :~USEUM, CAPE TQ'.IIN I = Infant J = Juvenile ~A = Adult 
GSO :a GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHON0:4IC DATA SHEET FOR .... f)y,~q~};), ......................... STUDY. BLOCK Page • ·.~.... of .. • . .. • .. .. I 
I I 
~-C.-T--tl-01jr-------------~--------,,-F-I--L-Drl --------,,,_TA-P-HO--,,----~~-----,,--A-TH--rj-CO_L_O~u~-.I~C~OL~O~UR~j[.-T-TH--O-F11~S~~~UL~L-.----~~~----~ 
ls~n). \l.. 'I IDENTIFICATION FARM & No. 1 t:. I BIOZONE 1 • IATTITUDEIPERI:HN. 'liE • 1 " 1 or • · 1 LENGTH TUSi< :~ATURITYI 
I I 1r.oc:..r. 1 . I CLASS 1oF SKULL! TYPE _s_TA_G_r:_1oF BONEI MATRIX :-lATRIX (mml I 
I ~oevt~.J' \J;s\;erodon _O_v_n_ed,--, {)-. -, ·4 itoptd ./ Eodo.l 0 ll~l. -up I Nod. : 3 I vlh; te_ I S(Q'I ~t~dst. '1- I 
I \ I I ( I I I __;::;___I . I v I 
!(il\5 :Oi<:-'(C\ocJ00'V __ 1·t ___ l L~ 1 1 0 1\o.t,.·u.p 1 Nod. ____;3;;___I..,.J\,,te_ l~)f<?'t M .... dst. 75 ;(\JeL. ·A 1 
I \ 1 ,--1 I I ·I ~ 1 I · I ~re'f I I GOC\{, Pri~M( OOOC\\,\d I\ I b. a I I e: ~ F I Jo(~\- up I Noo. 4 l·vJhit.(. I '?(<?<!(\ 't)i\lst' \r0e l.. I 
I \ ----1-1 I I -1 __ :,___I I -- -A-1
1 !GO'i 1 ,· Q;;<.~ooo" __ "___ l___.l:t_l 1 0 ··1 \Qt.-up 1· Nod. ___.lt __ l ..,,\-.:-t.t 1 ')(e'/ s:\t&t. ~ ~0 ../ 
I I I 1___;:~-1 k,."'-\'!>o"";"'. I(...( ec:.M I '?Jre·1 '- 3 ./ I 
IG·09£> ' Q; :dodon ---'-' ___ I 10 I I 0 IIC\l.- 1)P I 0od; ' ·~. I '/Q\\ov.l I 'j<C<?r"' 0~vos-c. ___ 2.."j/._ ·I. 
I d 1-1 I I . I · I'-'1-\'Le I j'v'Y 
.I
!GU:\9 _·..;;.O~v·.;;:..;;.ef>_O;_d_o:_n __ ---'-' ___ 1_4_1 1 E: 1 (1r~.\ -l·tfl '!lod. _2. __ 1 -orowC'\ 1 ''{~r?C\ 5;1{5t, 
I I I I I I I 1-:)'(''/ I"""''M•.,t 
IGtOo· ();;dodo0 " I 4 I I E' lcl~l PI rd. '--i I w~o.·~.e I '\(<!(("\ I'"'"· NJ. I - x · ,.-. ___;:___:~.:;..;....-----_...:..---~-~ . I I ·~ I . --'----1 , I llocN~;,. ~---,------
.!GtOl Q;ic\odOf\ " 15 I I D !dlffA\·vplc"\c.l"'w.l~_2.....;;...__1 I:Jre.'/ I~""'J~t. '\3 I/ A 
1. 0 • \ , ------~--~ I I I I · 
0 
I>Jh.Le la,r<"i 1 I \ I IC \ 0?. -=--' c._'i.~-f\~o_a_oC'\_t. _____ ,, ___ I S I I 0 I ,,.t,.- <API (\(J~e. -'- I creal"\ I~"Ql~o,~lrc.~ I -~·\~;\.,I I _____ _ 
I ~--1 I D I I I I I ~''Ll'>l. I I 
1(')10:) Pr\S\.e(oc;)o<'\ __ ~.;_'..._ _ l.lt__l 1\/e\')\-~ c..o.lc...-:,\~t. 4 lw\-.i\,e_. 10re'l lca.lc.l..;,.,l 7] 1 ;(\det 
~--1 . \ I I I I lsrc'/ I I I 
lf>IOlt IO'i(\ocJO\\ __ ,_, ___ I_LI 0 l~o<ffi.\·"'P MC\e. 4 I I ~Q.en l~"'vds-t.l ll I '~-
1 I d I I I l~"'oc" lc.te"' I I I 
11\0r:. 0 \ t:: I I~•· I. l'fellov.) I J . I '1\ t I . I ')( 10 J I \) enooo\\ tl llc. I 1... ;1'\11'/Vo (\Of\e.. "f r•d<J-sl,'c;Oo•n jfc:'Qf'l 6· ~. 
l0toG J D;;cxodo("\ --.-.---151 -E==----1 '"'-· ·L•e C\od. ?,. I "l~;\~ I;::~(\ I f'<\11~1., I I ___ Y. ____ _ 
I I -----~--1 I I h·~' I ('r-VO"-'... I I 
1<~10'7 1Pis\Hoclo\\ ,, I 14. I Q I ;1\Je\. 1'\od. 3 I '-'~t.,.~ I ~~~~;:,(\ lo\ic. (\oJ.! l __ x ____ _ 
I . . I \ ----~-5-! n.. ~ ·n I \ C\oc! L I 1 ,., I I~"•··~:;·\ · I I I G 10'6 I C)',C'\0000\\ 11 ! __ I V -, U I !).\,, • vp cc,'""":"·l f· I \o)>'\i\.c.. I c1 Cf.<'(\ I Ctllc. \M"\.1 I '/. I I _ _.:... ___ I ~---+--- I I I ~ I f"'I'C)~t' I I 
1610~ IOiC'jf\OdoC'\ __ ,_, ___ l_h_l ! f 1Jors~l·vp! ('ood, I l,. I•...J\.,:\.<'..1 ~re?i 1 .... c0.J1 I ·x. 
I I I l=t= , I 1'"'1"'"'·'' I I.,,J>--le 1 l~rq lr·''~'c.t.. I I / I ~\\0 !D~ic\odo0 __ ,. ___ I.J:L_I D 1\o.\..·'-~P lct.l(.r••J.;\.1 4 I rM I :Jt~e(\ l1co.''· '"'"'·' l_v __ __ _ 
I I 1 I I I I I I -.J'-'· Le I I I I 
161 I·! !Oic'IC\oOOC\ _..;_1' ___ 12±_1 ;1\JQt, I ! f\of\f2.. I I orovJI"\ I ~re'l I t•w:lsi. I I _____ _ 
J = .Juvenile ~ A = Acul t 
A 
A 
SAM :a SOUTH AFRICAN :~USEUM, CAPE TO',I/N I .. Infant 
CSO "' GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONO:uc DATA SHEET FOR •••• QI!~"-~~0 ........................... STUDY.BLOCK Page .• 36..... of ••••••..••. I 
I I 
~-CA-T--~-O~~r-------------~--------~~--~~r-------~~----0--rj --~.-T~----~--E-AT-H~~--CO_L_O_R-;1 ~CO~L~OU~R~~L-TT_H __ O_Frj~S~KU~L~L-.1-----.,------~ 
,,.,,.,r<\'-'1.(,"1 IDENTIFICATION FARM & NO. IFIELDI BIOZONE I TAPH. IATTITUOEIPERI!HN. 'II • I u. I OF I- • I LENGTH I TUSK I:~ATURITYI 
1 1 ILOCALI I CLASS 1oF SKULL! TYPE STAGE 1oF BONE MATRIX I MATRIX I (mm) I 
I I· ,(' d --_-,-1----:c 1- d I n I I d· -.--1 l$ilt$t.. I I 
1161Y~1I: .vn et. OvniDi~ I]:L.J\topid./tfl 0.1 \.J 1·· 1M, _·...;;h"--_1 ___ s.re't jcGic,lr."".l· - 11 I D \_ I 0 I I I r I___;;;.__-, . I I I yJhi \.e e51 '"I I 1''10:>[' I 
I b II ~ I ::doco(\ ;c1~ ____ ,, ____ 1 4 1 f lve"t'.- "'P 1 (loa. ----.~4 __ 1 ';)rey c;<,UU~" I c:"lc. '"'""J _________ I 
I lp. ~ ,--, IJorG&:d, ·I · r~.· I · '::J1 (J'I I ~i\LOI. .• I I 
I~ I I 4 1 tSt eroooC\' ---'-' ____ l_lL_I .( 1 Ia\:,- "'P 1 ·f\Ocl. .,L j.wh:tc. j)fe£'" k.,"-·""J·I ___ --~-- ___ I 
I( 5 I O oc) I 5 I ~ I J I --1 I ~ I I I ) I ! · I iCj f' 0~ ___ \_, _____ 1 __ 1 ·•1 ol<;,c,\ ·up I' {\0(\e. --'----' Jh;l~ ';J(CfJJ\ I IV\v st. 1_-________ I 
1_ \ 1.r 1,0 . \ I c I E I 1 • I . \. .J.. wh;\.~ I L I / I I 0 1:.::). I· ;, C~OOOr\ I' I -;,; I - looi~\. vel . (\O.d' ....., (.(Oe~,r" '),rQy I ('1\\!0bl, '--- --- ___ .,. 
I,,., I 7 I :(J',c·lr·odOf"\ -....;,-,-----,-l-,-o.-1 0 h(A~.- ue 1•· (\~d' 4 vJh;le "\rei'C'\ I;(><~OS~j.l ')(. I 
I I ----, I I· · I ~--- I 
l~il~ 1Pr;5~eroJo\\ 11 1 5" 1 E' l"e/\1:.-up f\cd; 3 vJ"':\:.e. irx:let. lu,\c.l'od.j l7 ./ A 1 
f. . I - _ ___;_ _ 1--1 I --=- I I I 
1G 1 1 q 1 PYISI-&'ooon . __ '_' __ 11±:_1 1 ___ -.,.-- ,...,..,...,.---I I ___ ------' 
I · I \ I I I <.. UA. tY'\ I ';)r<.? 'I I I I 
I~\ 20 I OiC'f(\OdO\\ 11 jl C\ 1 \1 1 (\O(',e.. 2. 'orowl"\ 1 '-\roof"\ 1 Mvclst, I _________ I 
I I _ _.;.;_ _ 1--1 I I "J'e'/ I I 
II b \ .2. I _I Q;c·lr-od,cvt. _ ___:.''---__ IJ±._I 0 1 \~l.- up 0oJ. 4 wl...t.e I "Jf<?('(\ I s:ll~t. I ____ ....;.X_;__ __ _ 
I _. I I I ~J"?··i I I () 
1 G \ 12 O~c'l(\()cJoC't " 1 ·.J · 1 E 1 vor,\.- ue ('\(!1\Q. 1 3 wh,tc. 1 :\cec:>\\ 1 r,,,.Jct.. 1 y,o absc.. n 
I \ ------,--, I I I js;IL6\., I A 
IG\.2.3 O;ic.\t'K)O(\ jlo.. I B ldOI&;\ . .,pl c:o.~&:f"';r,j f ('1<'·'·/Y\ I O.,l(l'{ I(:>,\(. .. I<:"" 1<'6.? "><. 
I \ ------,--, I I I . lwh u:. I ._re-I I""'•"H · J 
lb\14 O;inooor- " I_LI E IJor.s .. ,\.,tpl (\Dd 1 2. 1 \>ro.-1(\ 1:.;~~~ ~~~;:;_~,~~- '61 '>( 8 
11\15 o·· 1 · ----,~I E 1\ \ I I,., I~. I'J"'),.. I 1 f10.,C\00o(\ '' 1_::;~_1 .::. loolsr-~'·vplf'o(\c I :4. jloJ"',Le- I~~~,. lp;!__:;L. 
I ------, I I I I I cr~""" I ~~<.?·' I 1 (, \2.." O:ic\od0\1 --''-----1-r'_::>_l D IJo'~"''· ... Pj cc.~""':!'\ I 4 1 'o•o,.;r-, 1 01{'(?" l 6•\\f,t. -
lbl'l-1 0;;(\oJo('- '' fl"- 1 0 1\J<'C\\..-upj f\od. 1 1 lvl\....te. I ~re.'f 1 '6:\u,l. fJJ.S 
I -----1-1 I I I I I ll"vclsL. 
(bl2.<6 O;;c\odo\\ " l.l:L..I D 1\c.L-ue 1 t"ocl. 1 Lt lwh•\11 1 l'..(eaJ" k ... i,.l ... ,.,. .. \"\t 
I r ~o , ----1 I I I I I I I l 
I \0 I . -, 0 ,· ,· d oCJo 0 __ '1____ ,_4_1 E I\(),\. -I.Ae I f\0(\e I I .)'.,;\.e.. I C.,{ <!Jif'\ I (WiciSL • 
A 
A 
&) Y.. --- A 
SAM ~ SOUTH AFRICAN ~USEUM, CAPE TOWN I = Infant J = Juvenile ~A= Adult 
CSO ~ GEOLOGICAL SURVEY OF SOUTH AFP.ICA, PRETORIA 
I . '() J 3'7 I I TAPHON0:4IC DATA SHEET FOR •••• ~ •• l-1 ~f .. ~ r: ........................... STUDY. BLOCX: Page • • • • ·r.. of • • • • • • • • • • • I 
~-C-.T--.ti-Q~.~--------------r---~--~~~F-I~-L~Djr-------~~-T-AP_H_O~~----~-----.-----.,-C-0-LO-U-~,~I'C~O~LC~U~R'I-L!-T-H.--OF~j~S~K~UL~~-.j----~~-----~ 
!;,'Rn\- ~ 1 IDENTIFICATION FARM & NO. 1 - 1 BIOZONE 1 · IATTITUDEIPERI:HN. '.I'EATH. I oF BoN"EI oF 1 u•rRI'' 1 LENGTH 1 Tusx: I:~ATURITYI 
I I I LOCAL I I CLASS I OF SKULL I TYPE STAGE I MATRIX I ''"' " I (mm) I I 1 
~~\-'6Q·,I'Q;c_,:(\oJo0 OuNd;n I~We>Pd.lEor.loJ D l\e.L.~Ael Md :4 w\.-.t.e.l\~;;_.,r-.lc,\t:r-oJI. I Y... I 1 
f-+7 I \ \ ? 1-1 f I a I I 1 I I . I I I 
. 1b?>ll· 1:0u.aenodot'\ 11 l.ii_l 1 u 1 1 noel w'l--.:\:.e. 1 '"dreer"\ 6•lt5t.. 1 I __ _ 
1~'31~ lo::c~odof"\· ,, 11.1 l.o l\,l2f\\.-uei·(\OC\e 4 .·~hile-1~'~/Qe" s;I\Xt. I 1--.,.--
1 I 1-1 I I I I I I I 
lb ?> 1 ot I b;; c.\odo0 " I 4o. I I E ~I \o.\.- upl :(\OM l.rJ'.-.:;_e_ I q<N M!.iCI~'t. I I __ _ 
I I 1-1 I I I 'sll-1 -+ ' I I 
111030 ID;;c\odor-. \1 I \l I E ,J,ISlll-vpj :r\o<'Q. o:,rer I sreen ('{\vdSt. I ___ _ 
1, ~ 1
0 
, 'tr-:- , 1 ,-7-~---+-- , . 1 , 1 --:--I'O·vt\ I ·ic.j(l()oor: 1 t:M~Ciq§. _______ I ' '---~--- _....;0=-_llt~\..-- up I_··-- ______ I I _____ _ 
II' "1 c;; I () . ~ \ "' ,--, 0 I I \ I I I ~~ei'I,Or"'ll --, 1 r,• . I 
l~::~ovl I nfn,HOCJO•' I '' 1~1 lctJ\V. ·"PI (\Of'\Q · 1-\ w"ile. I f'Nl\.1\rcJ f"UU¥1.. I 
· I· I , I I I I I l~rey ,--
1631>3 I Q;;(.\ooof\ I '' I 4~ I 0 jiM ... ·tAp I f\OC\e ~1-.;\.e. I ~>reer-. 'D··\'t.'D\.. I __ _ 
I · I I ,--, I I 15' 0 '1 I 
lb-;)'64 I DiC.'j('OdOC'\ I •\ 140.. I D IJor~\-upl ('l)C\Q. ?.. %(e'l I •.,\o(..k_ ('lvd·~l.. I _____ _ 
IG ~i>S_I plcrod:Jn I ,, 1_]_--1 E l1r:;"l·v.el 0cJ. 4 cte<>,M I ::r<''/ 6;\t'bt, I 
\ I I I I l"'d I I --
~01>~ O:ic\odo\\ " 1 \I 1 0 !l~t.· up1 u~\c ..... '" .,.J~:te...1 ~re'/ IY\'I(J6t. 1 
63$1 0 v,de_0ojof'o II 1_\_l_l 0 I o}~'\\,- ve I (\Od. ?~ I c.tr-""" I •.y('('\'\ l ('eo\c .(locl.:===== --- -_ -_ -_ -_ -_ 
,--, I l't'l-, I I 
b3~~ o::c.\odo\\ I\ I 4o. I c l)U'i\. ·vp,, (\(jroe. !2. wh•Le.. I ~\o..ck.l t~Wd()t, I ___ ------
,--, I 1~~<'·/ I , I ~?/7/\ o·,;c\odol'o' ---'-' __ 1 Ill I 0 L::!-1;.-uplc"'~"'·l"";f"''l v-~"'.;\..C I '?>1"4.l"\I(",\(,I\CIC7,1 ________ _ 
, ,-In \ tc· . I , . , 1 <o;._·~::~"" 1 1 
6 30..0 CJ',c'\00d0('\ II I . lnU a' /1 IST:l I(""'"""'" I lrr-o~~'""=J I f,; \·\(,l, I ___ ----------,-!.:.- ' I I I I I I 
b 'Y\\ · ..;O::..:tJ:::.:..:d;..;;e_("'\-=-o.;;..d_o(\___ '' 1...3.LI \rop1cJ./£ndo.l () Jor€.-\\- v\)1 I I I I ________ _ 
' 6 -0 1 , , ~~ 1 , ' , 1 .\ , I :.P,2_ · ·~q('\ooO<'- 11 I I · I C.. · I I I :jre'/ - I G• '\~l. I _________ _ 
lc?~~~ OvdQrodo(\ 1' 1_·'2._,_1 I ~ '"\. .·~·el l I I ·I ________ _ 
SAM :o SOUTH AFRICAN :~USEUM, CAPE TOWN I = Infant J = Juvenile ~A= Adult 
GSO a GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
Page •· •• ·~~ •••• of ••••••••••• 
/ 
SAM u SOUTH AFRICAN :~USEUM, CAPE TOWN I = Infant J = Juvenile ~A= Adult 
GSO • GEO~OGICA~ SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONo:uc DATA sHEET roR ••• : ~9.l1~.e~i.\' .......................... sruoy. BLocK 
I 
,-CA-T--tlO~~------------~~--------~~-FI-~-LD~I--------Tj-~-AP-H-O-rjA-~~-I-TU-O~EI~PE-R-I'-'I_",j-,,,-EA_T_H_,j-CO_L_OU-~,'I~C~O~LO~UR~jL_!_-1H-.-OF'I~S~~~UL~L~j----~l -----
1 sP~r<\- k. 'I IDENTIFICATION I FARM & No. 1 - 1 BIOZONE 1 • · 1 " 1 ···'''I " • I oF BoN"EI oF 1 .. ~·TRIX 1 LENGTH 1 Tus~ I:~ATURITY I ! ________________ ILOCALI I CLASS IOF SKULL! TYPE I STAGE I MATRIX I '"' I (mm) 
1----1 ~-- I I I I I ----'- \ J....-- I I I . '.!'c., I 1-10_4 \ '2 I' 0;; ( \ooo\\ CM0(.t);n . 1 ~o; -I \rapid .JErmJ D 1\.n .. - "9 1 1\0C\e. 1_._4.._· _ ,;Jh i.C 1 ')r<'<'f\ 1 r"'•V(1tlt.l_· ____ ">< _____ _ 
I G/4 10 11'h~coccena.\lc.r-. II ~~~ r I I I t')"·Q LJ C)C<"/ l ''("'/ l s.\tf,\.,1 
I I ~--1 ~----1 ·I I "' • I 1-'----
16414 I O;c.-i0od6n'C II l_k_l 1 0 1\o.\,.-vpiM'Ie cfl'c,r<\1 ~'\rt''{lrv'.vde.\.:,1 
I I I I I I ._II \A\..- \) D II· (\0 \ . I - I . ~--1 G 4\ s I Go( )00°fS -\o({V(,. II I 11 I I_· -"'0"--_ ~ ~ 0 (('J I o.,re~ I s ;lt:;l, I ---- ----
1 I I ~--~ I I JorO<,i. I . 1 , 1,~ 1~,1\~t · I jbL lb I:Q;i(..~OOcX' II I 1 I I ' II..,I~J.>\-v~l · (\OCI, 2. · ..Jir, \.C - bt~yJl'\1,-"•I<.Md . ....;. 
I I ~--, I I "J''''/. I 
1~·411 10o<'\O<'OD.Si~("\ il I 1 I 0 1\;:;{.·v.(?l'f\ol't? 2 1,,1\~·\.C. (\\c:...v' 1{,.1\.-:,t. I 
I I "' J~ " 1-1 I I I I I j<Q14\~ 1 \)fiS\e{o o0 • 1 11 1 E. ldor£A'I·vCf Md· 1 v-J\---:tQ sr<"'l 1 -&;ltsl. 1 
, I· . I ~--1 I ~ol I ...,; I ---- I 
· IG4.19 1 OJd~ 11 lld:9....1 E jdors:-ufl ('dl~ ____ I c./Eom qttt 1 \'Y>Ud 1 __ 1 
11
1 G4-Jd1 fffS~nhhCJ '' 11 __ 11 I I I 
0 
l ______ l I 
l~.U 0.1 CJ=bn ., U.J . .J I ~ IV«,ni"c<.tfl 1"0'\C ICLCOJI'1 ~~ I &~t I I 
I . . . I h ~?_h-.. I,....., I r'/. I I . "' I _... I I I I ~ v: I fr..l ·d I I 
10t,j-??~ I u 11 vl...-t.J'0n " I____L._I • ...v II w._ -up1 - ~ I VJhi~ . I'' v · I I 
I r 1 ,_1~ I ::?"~- Lfu>arVlti.nls I \] I I I ~• I I . I I I l10Lf2'>d L) JU&OC:q?ll ';! II 1-4.--1 I - I ]'UJ I - I - I - I I 
!bLL;)l!-!Q;denroor ~ • ~-o-1 D ~OJt-upj nY1c I !sv~ ! §Vlff1!ynuol. ! - ! 
I fa/if!5 fPrfSlvadon ? '' II±.::_ I ~ ldOt'S~ttp I ~ Lt-. I - 1~1 (DJd I I 
I I :v,....h--.1 1,, ,......._I J)· I \.. .. "I -J II I! ""':f.. I I cd I I 
164.;).0 I QI/LAJ.-!01 1' 1~_1 I I rv&JI':·ufl Cb.rccll '=1= AJ •it.~ I ~ ~I Cor. I I 
I , 1 , ::-Jn I b~ h-v--.l I I : I J) II'"' 1 I I 3 I · I ~~n I :Jit X I I I ~4--IX I I II V\JJon 11 I . I : I I u .. ~:cU.O I - I II - lnntrl~d .I, 61 . I I 
I I 1-li't I I t-1 I I I 
1G0?310ifetm01 '' I.B_IH(.,rla. /usr.1 I I I I I - I - I I 
l•r I ;::> I .k- · I I I I I I I :; I I 
,GLI£).9 1 Pfff&!CX'bn.. " 1 ~J 1\ropjd./Endo.l ·D 1 d:)(s-up. 1 1 113r~ 1 61\r_ I I 
- I ~I 
I = Infant J = Juvenile ~ A = Adult 
Page •• :3).. .. of ......... .. 
./ 
SAM ,. SOUTH AFRICAN :4USEUM, CAPE TO'.~N 
GSO ,. GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHON0:4IC DATA SHEET FOR ••• ~'>:J.WJf':.J. ................... STUDY.BLOCK Page .~. •••• of • •••••••••• I 
~-----r------------.--------.--~------~----~----~----r---~------~~~----~~~----------1 I CAT. ~o·l IDENTIFICATION I FARr~ & No. I FIELD I BIOZONE I TAPHO. I ATTITUDE I PERI:HN. WEATH. I ocFOJ-OsuonN, E l co~~uR I L:!HTR. I~F I ~~~~~H I rusK I :~ATURITY I 
J .Sf\ N · I I I LOCAL I I CLASS I OF SKULL I TYPE STAGE I I ~ATRI:< I , . .._ " ( mm) I I 
II"" 
3 




_ _ I I I( ·_j 1---,----I I 
1104=· 0 I luvvv' ~ l'i....J.Jr ,~J, l I_·_· I \ropl.LUKid_'-.,;..-=--- _Ull_·_._ ~ -J..-'1""" ____ I I O:f-9._(. I fi!Ja v I 
I I c7J I I IR I 9. ) I j) I . · I I I v. v I .?LL --1 
104-3' 101JcJo::JonSI:vJ.JI '' I.B_I-u.o./Cj'<>_..l 1b1·~up1n?r'f. I IO{C:Fr 1611!. - I 
I/' ,, 7 ~I /""'- I ·r'""'lrv-...1 .Sr-o0 I A I I I I - ·I ~ I . I 0 I ol I 
II.Ou- ..;> D< I L.)UO~J •"-.J...J@VJ If I I ! I I I . I COD::. I· - I fYOYCX'll (Y)J . I 
I I!. I ""' ~-~ J I I I I 4 I ~-,"H' I I 
IGT331 Qlit'todon II l!d::Q_IJrr;pidjEndoJ D ~lbh-vpi('O(iC., u)h·[~ r1~·~y lfY'.'Jd I 
I/' I I 2 I £~.u,.-P.__.\ l I I I .s... I I . .I . I~ (1. I (p.~lfr..rr,l I 
~~40~1 ·~Ol~~~o~ ,, 1-' -1 I '-- ldo~s-:vfl V'06 ·-· - -. 13 ~ l s,;,., l 
IC,4351 b>9Jr t:J,J0nr " IQJI I I J) I (oh(olrr:d,IYl:ttl - qf~u I Sdt I X I 
·I · I ~ I I I I r1 I J \J I ?\· I 
1G t@.bl {J{I8l'&c:x:Yon '' l.bbfLI I ]) fdors.-up Ill@.. I If. CVI:OJt'""' 9f&.J 161 f · I 
·I I = I I I I I I v 0 I I . J6(J:3'71 p,,c1Q0Jon. '' 1_1 I I I I I I 






c lclc:vs;-\lf:l 1 1 I 
I04:U0l pr,{tcdo0 RLJs~.d~Jt:__,l · 1t\-ulo/c;st1 c ldorS>:-etol red I I I 
I I 1-1 I- I I . t-1 I I I 
164--tl-1 IOude:__ro::bf'\ I' 1~1 ' 1 I f.. IYE.Yit:-t.~ ra:J I - I I 
I6LJ-l.Lc9l O~ctcx:kJ1 t)..Jr1c::d.fn l_l_!fro id. ~ j I - I - I bfo _ _on ko -n::d 1 I 
I G-f-L-1.31 0TC6;Jncd&+0'~)1 ,, IJ9......18u\o. Cis~- J) ldors~~(~~i~ t r;;-~~31 -s~\t .I / I 
I 1,, . I ~ :::>.J ~ I I I +r- lc:._ 1 I !::' I d I CO..nocJ ·I b I ~-I I I lb~.J-U-~.-VI u 1 1 r tv-f0Y" 1 '' 1 ! uq>t'd ·' HXZDL c.. 1 OYS~ltf?l rook . 1 1 ra;Jn 1 cc ·' v..; I I 
IH._L45I Difctado0 I ,, l-4-ql±' I t. 1\/~.nt:-u.Aro~ I LJ- I k)J1fh_ yJ~th I s~\t .I X I 
I I I I I I I I I I I I I I I 
10h tLGI fndoth?o:Yof I 1' I 1/ I I C:, J\al-:-L~.pl YPrl I I V~d I Qv'% I MJd I I 
I 1 I I ~--1 I I I I I 1°....:.; I I I 
I <C) UJ-.Jl1 (i)(SO:q?SDh I 11 1_1 I I ! I I I I I I 
q-.J A = Adult SAM = SOUTH AFRICAN :~USEUM, CAP:: TOWN I = Infant J = Juvenile 
GSO ~ GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
... 
'· ' ;. 
·.-
!· 









I TAPHONO:UC DATA SHEET FOR •••• 0~~~./.f':-.J ................. STUDY,BLOCK Page .-.~J...... of ........... I 
I I 
,------r~------------------Tj------------,lF-I~~I------------Tl------o-.1 ------~~-------.-... E-AT-H-.Tj-C-OL-Ou-n,~I~C~O~LO~U~R'IL-!T-H-.-OF~I~S~KU=L~_L-.l------~~-------1 
I.S2:)10 '1 IDENTIFICATION I FARM & NO. I .r.LDI BIOZONE I TAPH • IATTITUOEIPERI:~IN. "' I " I I - I I TUSK t:~ATURITYI 
I.=-.! •• I I LOCAL' I CLASS I OF SKULL' TYPE STAGE OF BONE OF :~TRIX LENG ·H I I ----- -------~-..,------- __ I I MATRIX I I (mm) I ____ _ 
l.§s..Q~:J ;o~C)chdon 1 DJ.nEcifn I L g: ~pid.lfwn.l C bo~-:u~ ronc ·9. lu~ _v~·~~ISI'd . 1-ld- I X I-A I 
I I I 0" I I I D I . I lt. _, I I s~o/ I I I 1\ I 
IG,;Oj I !Qj'i(-)OdOn "., 1~1 I I I(Qt"-'-Ufl \'U()~ ~ w--:krl"~ I r•~ I ~E.~s+.l g'(; I ,/ " I 
I I = I 0' I I I ·I I . I y~: •. I J I A II 
16~10 I Q,,CJbc}Or'- '• lb ... ~_l I ·C ldotS:-t.At! nod- ~ 1-CVEO.JY'II. ~f\ IC<:~~.h--Cl GU- I ·X _ 
I//' I :1\.o.::> d ,, 11 d I I ,........, I _1 I P"rt·.d I I h ~ I ~o'"' I r .:>/ f I _1 ..., I 1v !'\ 11 1'94// liu1 1CAD c:;(\ 1~1 I -.J....J 'loO~~(<F!'()CJ ·.j- ILu•fE.--Ima~H~rJI,/ I..':) 1-...~...~~- L5. 
1/'_,. 1. Po..¥~Uch~{.S IL 0'1 I D I . I trv'-1"1<- I . I I R"~.- ...1 "60 A I 
llt?~ol.;;) ll'f's:!_rr'8JLE(j' '' 11~11 11do.vs.:-up11rv·c:.. IC'Jfr:off)l~l .,c.S';:)I·Io<. A 11 -"'~ .D 1-- ·-~' I CJI€fil.01 · r I CC1 .. t-v:;d.l d . J 
I §G 131 QuCJ-ocJon , ILI11 l'vt11l-Uf! (_q.tl(lll I bvovJ'll .. II'C I s,·lt I 2i.. '7 . I 
l~Gt cW Q~C'J&- 11 llUI F I k?h=u~ ep./dft11 ex lev~ I 't;Z:~I 51·\t.l ~~ X A I 
1 . 1 0 .1>a.. .h..._. 1 1 1\ 1 1 . .1 1 • 1 ,_ , 1 1 1 a V\ 1 IGG 151 . 1tCJcx:Jcr1 '' I U I I -.LI 1\0)(:...U-€1 roc/.~ I+ IWnr\C 1 9 V~-''-' 1 ce, .rod 63 1 I T1 I 
1 · 1 ~ 1 1 1 t-1 roo.rr 1 1 1 CJ v 1 / ' A 1 
I G(?IC, I Prt.St&c:dc:n 'I I L-171 F I do~s-:-uel v-ocJ. I 0 lbvoo()l cP'&.J I sdt. 5Qt / I 
I I 'O""..q_........,.j (, I I T'\ II I I I l,,..,hJ ~ I OJ I 'I~ II-=" I A 
I~ 'IIICJVJO'l I LJ7 I -.LJ I t1.1"'7"up I C..O · o.m I ~ I tA.J I('\.:. I 3Vfu I S1 I C)( V ~-
1 I .-L ? 1, ~--1 I I I I V€d. I v I •:-108/ g I t_rciUV'IIOdof! I Lll1 6 IPJ':-up I Cp.{orn I cl I rr-:,,;0':'0 13v~u I 8 /I 
l<aretcrl 0~-"r.rodor '' lcJdlAulo./C\st.l A lr.brs~uel0on~ I 1· lLLh~'fl3~ f?'rfSSr. !9g' 
I '\......_ loo;:::o 1-t.r '; I I 1'\ II I r r..-.r)· I . I lv. <Js/11:._ '1L 
I C:.Gt>ul ,, d'"Cdon IL)Y..Ikopid. EnCJo,l ..u I ,ot-;-Ltf ICC\.IDyn.l I I CV~I qv~lf . • sue. cro 
I I = ~ . I I r I I L I nod 1'...-,j·.l IL IICI/.t:'-C''W\11 ~_qly'?J. I S:.:>l w_ c:."'' 1 C2:c~ 1 1 !Q "OuJ-.A1 1L.dtt.- 1 1 C 1/cw.--uo 1 c (I .1 r1•Y1 . 1 ~ v ~.: .n• • ~.:~_, 1 1 ou 
I,-:."' I ::P ~--1 I n- I ' ·1 c.,O' .lilVYJ I I I viti e,p.,rod-
l~c9C)I 011()-odonsn. __ ._. ____ IL~W I ..,_, w~n\:::t~R Md•.IY'MJ 'd. I C,(C:cvnl V'[in sdt- 66 ·X 
I ~ I r I I I J) I I 'f> o.vt. I I , ' I v: I IGo~l 8'hudcn5 I/ I' Jl J I I 11/ff)t~~ r"'tC'd. I d lv;t;·r~ I ~ sn~. 53 I Y.. 
I I ~~i:Z_,._J ~ 1~1 I I rl I I 0/&J"' I taJ f:ihE. I 





p1~::;..., ~'On I L'~' ,I I .D I ~v~~ ~lfl I I c/E c.tYh I v~ ~ H- d 5 11 / o::::J01.::::. VUY __ ._. ____ 1~1 I I \qhud ca .IO.Y'nl I b{O!)J(\ I"·.,~:"-~~ .S1 · !l V 
I mo#-/e:,d 
~A= Adult I = Infant J =·Juvenile SAM a SOUTH AFRICAN :~USEUM, CAPE TOWN 








Page •. J.r2 .... of ••••••••••• 
SAM = SOUTH AFRICAN :4USEUM, CAPE TO'oi'N I = Infant J = Juvenile 




I TAPHON0:4IC DATA SHEET FOR ••• ~ ~. J:).UN~J)J.N.; ............... STUDY. BLOCK Page •• 4-~.. of • • • • • • • • • • • I 
I I 
II-CA-T-~.-~-9·~~~---ID-E-NT-I-FI-C-AT-I-ON--,-F-A-RI'--.-N-O.--IjrF-IE-L~Dij---B-IO-ZO-N-E--~Ij-TA-P-HO-.~~~A-TT-I-TU-D-Eirjp-ER-I-MI-N~.,~-W-E-AT-H-.~~~-C-O-LO-UR~II~C~OL~O=ua~jL-!T-H-.-OF~II-SL=K=uNGL~~~~~--T-US-~~~I .. -.A-TU-R-IT-YII 
l_22_'_,..__l _________ ._ ... __ ILOCALI I CLASS IOF SKULLI TYPE STAGE OF BONE :.IA~~IX MATRIX I ~mmlH l __ .... _l_., __ l 
!'J04J:! 1 ~$OP3 ~lh It_ 1'. hrap\d)EnooJ __ I I________ I· I __ I_J=---_1 






.c--;. 51 c.lOCl5 II I L I I I I ·I I I 
lr0 - I ~n-.-~~ ----1-1 l l I 1--1--1 
1/050) J Qtlul._A.)U' ' '' I L I I I 'I I' I I 
\7o53 :}d~r(:J"cx:Jofl ---!L_/_. ! I ! 1 ! ~-- ____ I 
~~.--. I I I I" I 
.. -I ------- -----~--1 I ~-· -----------------------1 
I I I I I I , I· - ----~--1 I ~--- I 
I I I I I I I ----~--1 I ~--- I 
I ___ -------____ 1 __ 1 I I ___ ------ ___ I_· __ ------___ I 
I I I I I I 
I ------- __ __._ __ 1 __ 1 I I _____________ ----- _________ I 
---1 I I I I I 
- __ I I ·1 I I I I ~------- -----~--1 I ~--- ~---1 
i. ,. 
---1------------1--1 I 1---------------~--- ---1---1 
-
__ I ____________ I I I I I 1 ___ 1 
I ~--1 I I I ·1 I 
___ l ____________ l __ l I I I 1 ___ 1 
I I I I I I I I 
-
__ 1 I I I I 'I I I I 
~------- -----~--1 I I ~--- I ~---1 
___ I ____________ I l ____ l ______ I ___ --- ___ I ______ I ______ 1 ___ 1 
I ~--1 I I I I I I 
I_ ---1------- -----1--1----1--- ---1---------1------1------1---1 
_ __ I ____________ 1 __ 1 I ! I ______ I 1 ___ 1 
~A= Adult 
i.: 
SAM ,. SOUTH AFRICAN :~USEUM, CAPE TO'oi/N I = Infant j = Juvenile 
GSO .. -.GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
·' .. 
I TAPHON0:4IC DATA SHEET FOR ••• -~~C.f?S.\lW.. ~ ................ STUDY. BLOCK Page •• lf4;.... of • • • • • • • • • • • ., 
'-----r-----------,~------.--,,-------.----,----~----.----.----~~~~--~~~~----~---1 I cg}:,·rvJI.?,s,l IDENTIFICATION I FARI4 & NO I FIELD I BIOZONE I TAPHO. I ATTITUDE I PERI:UN.I WEATH. I coLouR I coLOUR I LITH. OF Si\uL:: TUSK I :~ATURITYI 
I I I . I LOCAL I I CLASS I OF SKULL I TYPE I STAGE I OF BONE I :.IA~~I:< I :4ATRIX L~~~ )H I 
IG.s~.J.J' Pfd-cdon 1Grn· b::ooJ l.h:l_tfrop.,d./W(\1 j) lobS·-tJpla::l./CAA->1 4- I rYeornl~~~ lsf\t · /O .:/ A I 
I I ~+-~-.--d I I I I \") II I I I ., I ::~ I .cfv~ I ~ ..,,1 ,. 11 I 
· IG559) I t2·lvv .On " 1L-/ I I -..+« I at"-Ll(?ICD · o.ml d 1\.J..YI 1 C~ I csr~~n I 'uilt ~'b.S ·t-\ 1 
I . I .D.~ ~ ...... ~ e.,, I L I I /'\ I ·I I I I ')..) I F i''nE... A I 
1~ 5C091 fA616c:k....vf:,n.,) 11 1_1· 1 1 J...; lf>oS-Vfif\Pns 1 ~ !cVccuniOKJvYI s~.=t. 9G 1 
11 ~5r.J'"'\ ·11 *'~,,~,_...,.on I I I I I . I I \.l..)bd·~ I 9v~ I Rhc.. !1 11 10 VI-' u ~"==~-'--"-~ __ ' 1 __ 1..LL1 I >D 'I lcJ..-UpJfP· lo•f.tj 'd.. lr;(V9s{ l~ve>n I ~st-· CfLJ- '/( Q 
I I t I I I 0 I ' I ' 0 I IJ v I I ffhe. 'M:-... A I t~?G11!D\cu('Q)bo II lkl_l IVF!1t-up (Y...:>I'/:S.I .CA 19\f'.AJ I VCl'}J()I sst. 1\..J(J ·I 
IGsbel oF.&o:bn '' ILt I ! D lm:-~.~;i ·- I d. 1&£oU'nl ~~~n I 't~ 91 iA I 
·I; t= ...::-:) O~' .,.___~ I I T""-... I I I 3 I White, l~lr.:> ,.. L \3 I lr-?-w~JI "-'U'!...JJ'-Y'L '' l.b.l_l .._!__..I ldo~-:-uec.cd:vf'l.l IQY!'&L I ~~1•1 nc~::>' X I I 
: I· 1.,-;-- ~ 1. I I I I I I ~u~"'"!J-j IL"<B 1A I 
· 10'3:"":\L!.I iV9?()CJS\9mo '' 1L l 1 c Clov~-:-\..\'8. - 1 4- lrv<=oill11 3Y&J mnE ~s+. I 3o X n 1 
I · · I -r 11 I I I ant.- '44 I I I 0 ~ I · A I 
1 CD5h51 1)\:Qb:::bn I L I I C I veht7'l-t~ nod· I 4 IC-Vcorr I~V I St/t- II/ X I 
I 5 I r. I 0:> ~....-Jr., ' II I L I ,.c I t I I I I I I (,.oh ~ I B. . I ~ (' I 5 A I IG n::.:.l, ~(91. I P?-1lT l..b.LI ~ l.v't:Yl ~!/)ICC•. ~.rn Y' IC/Sd.fY'I. I..Qlffi)_ITU lt~T. . I - I 
~Zl'>G--,Ibff'do:tr> 1~\ D lr±ws.,;:~ I W.... 1~1~\rrud /O _'><~- A 
I I ~.L....-........ I I I I I I ' . I I _, c- 'I A 
H25C,.;t;I\(Qp1U-b1Ufr"'O \l l.b.l_l 1\DJ>-v.PI I LL I H·o.Yn lfrO.VCOfl I r"t"'U01 qc, ,:) I Y-. v 
I I I r- ~----1 I I t-1 I ;:: l~lt_ I . L ~__:__. 
r?~ 1 pficn::doo 1 " 1L I 1 IOf\1-~vpl ~ 1 Lf- 1 4v~M 1Vv'ouf11 s1lr . ,5(, _A...!--_ 
I . t:::r7: I Do'"' · I 1-1 J) 1/ l- I I I U I..) 1~1 ~ A 
IS,;.uOiriC_Jcdcfl I 1' 1!:J_1 '· lOt :-UD I I 1': 1~1 . I SliT 10~.5 ,/ 







11 1~1 ! lcv~r:-~.tplco.lcutJI 3 lwh C..l gv& ... llf\0~%+1 - / 
17---. ~ I I I J)' . I I I I I I 'V I . I I 
1\o Jo)l 'Q,,(:bdC)0 1 " 1~1=+= ,G- 1c!ovs~v.p1 rp .ofYll 4= 1r1K-uo 1 OV'c'1 1 1 f'n.).()1 1 <6 I 
I ~IJ'71 ~h I I L I I I I ' I ~ I LUh·~ 1\]""71 ·? , I 
,(?_:,»1 Oif'oovvn 1 II 1~1 E. 11of.-v~..,p1ron~ 1 ·'-.J lw~ 1 d~u 1 61\r-.,...:..ll~<::? __ _ 
II ~r;:..... ~~I D=,\~...,.....,,..j.-.... r--. ', ,, I . "\ I (' uX I I CPIC.. I ' ICl I \] I ... tt I ~J.J.!p VUJ·J, · _______ 1~1 , l;:.ro I - ! '';;JE¥ I ccJ.... 1Ci8)Yn 1~1 8 · I_-_ -




GSO ,. GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHONOMIC DATA SHEET FOR •••• J?6l Et:S. Y J...CJ.£ .........•..•.•• STUDY. BLOCK Page •• ~:9.... of • • • • • • • • • • • I 
'----~-------------.--------.--,~------.-----.-----~----.---~----~~~.-----~~~----~-----' 
'CAT NO I I IFIELDI I TAPHO IATTITUDEIPERI'4IN I WEATH I COLOUR I COJ..OUR ILTTH OFI SKULL I I I 
I <,J'!N-1<.."1 IDENTIFICATION I FARM & NO. ILOC'L' BIOZONE ,' CL'SS. I I ••• , • I ' I OF I- •. I LENGTH I TUSK I:MTURITYI 
- I n n ,oF SKULL' TYPE I STAGE OF BONE ~TRIX I I 1 __ 1 ____ I I MATRIX I' I (mm) I I I 
I :e::~lc:.l ~ ___ 1 I b I L~ L- :.1 Jr 1 I 'I~L I (?Jc. I :2 J(;::)h,fi: I P!~J I )\' I Q"r"" I I ,j I JA I lhl>~JPnctcuon IQrn. ·cnrnJ~I\R>p\Q. cnaol c. I ~-Lt~c.Laa~-VI 4:~ I ClVb I tj~)r'lJ S\ \r-: ,. O'-J I '}.. 1--f:L--1 
\c:5i6 I' b·~~ctxJor. I '' 11 ~ 1*1 C.. 1 ut :-up, 1w& ~~I @,~c IR05 ssi:l K:) I - I A I 
I 
0 
I ~ I I I ,.....-......___! ·I "'\Y I I I I I I I 
1G6lJ 1 Qla..thcdonf 1 '' 1 Ld-1 1 D llol:--:-t.-(f1rcY""KS .3 JCV~ 1~r. 1c/tt · 1 [/ 1 Y.. A 1 
1 1 .0 ;;; ~~~h _).._ 1 'L""" 1 1 D 1 ...._---1._. ff 11 1 tCh 1 1 c --'J.L 11 \' , 0 11 x A 11 ~£57~ 1 ~ 'C(j'~n:ul (I ~~~ 1 'l"~ll71A 1ronc .....,'t'=---lcY .. ~ 1 '""1 .. ::)il· 1_Y- 1 _ 1 
I .. \ l I 1--1------- ---1-·-- -----1----- ---1----~---1---- I 
I 1: I l __ l 1· I I I I 
I I I I I --1 I I I I I I I 1 __ 1 __________ I _______ I ________ I _______ I ______ I 
· I· I I I I I I I I I I I I I I ___________ I ______ I ________ I _______ I _______ I 




___________ . I ______ I ________________ I _______ I 
I I I I I I I I 
I I I I 1"-. --- ______ I_.,.._ ____ 1 _ _,.... _____________ 1 ___ .,....1 __ ___,_1 
~---'7"1 I ~--1 I I I I I 
I I I I . I I I I I 
I I I ,--1 I I I I 
I I I l __ l I I I I 
I I I I I I I I I 




1 I I I I 
I . I I I I I I 




I I I I 
I I I I I I I 




1 I I I I 
I I I I I I I 
I I I 1 __ 1 I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I ,--, I I I I 
I I I 1 __ 1 I I I I 
SAM :a SOUTH AFRICAN :~USEUM, CAPE TOWN I = Infant J = Juvenile ~ A = Adult 





I TAPHONO:UC DATA SHEET FOR •••• f<~.~.$.Y.~~-~ ................ STUDY.BLOCK Page •.• 40.... of ........... I 
'-----.-----------.--------.--.--------.---~----~----~--~----~~~r---~==~~--~-----1 
'tCAT. NO.I! II F Rl & 0 IIFIELDII I TAPHO. IATTITUDEIPERI:H~.I '.o/EATH. I COLOUR I COLOUR IL!TH. OFI SKULL I I I 
SftN t:... IDENTIFICATION A ~ N • LOCAL BIOZONE I CLASS I OF SKULL I TYPE I STAGE I OF BONE I OF I :-lATRIX I LENGTH I TUSi< :~ATURITY I 
I I I I I I I I I I I MATRIX I I (mm) .I I 
I I pfiSfe.~odon \ I b (Y)I-J...- 1.- I 1\ II . I I '( J I I I ' I 5 I \./ A 1
1 1~'703 l·~(:fdops tCt.rrl. 00 lk.~.J\fOp'd.ib1doJ ._j./ I of.-upi(})·(OJY)., I 1~1 gvw I sdt-. ,. I I 1\ -
1- I I I 1±1 I I I I H I "G ~I -'. I ,-- I 
t070U-I:bif'cfi:CbV! I '' 1LZ:_1 I 6 llaP.-uf!CA.Io.nt 1~1~1 sl\t I J !Cf I V ·A 1 
IG1oSI pl/cf<:do/1 I {I IL£C..I I c blors~l~l~-f=~~~ ~ 1~1 ~~~ slit lltlf= l v A I 
I I b.O-:,_.,__, I I I L<l I I .D 1. ~~~-t.J I~ - I J I cve.o.JI"'I '9"&J I c"l ~ I I A ', 
tG']OG I" "VL)<...;!Or1 I ' l_o_l I -~~iCO.Mn"l I \qv~ I f!f/,(.€11 I .:>Ill · I Ei5 I 7 
I/' M I :::>~~"""' I I' 0"' ·I /c· t' rr I I I I I Wh•'rt_l I I 5 1-';;o,.__ /- -A I 
trL?'70 II! Dllc,.l I..JJUJ ' I I' I L {) nu all IS J '-:.._.... I \ c!l--:-qff ()C)o( I ;;:r I (',V'.<'Ctt'Y" 1~6. I co.noo't I 0 I 'L I 
I'· I 1 1.2.1 · _~-.,,...,-=>_," I I Lr-r I 'I '7"'. ll,...h I n I ........._ I , I fl I C?h · 1 I 1 _ 1 
I 10-<?0 'f. I GIIClOSUol\....1\a:-£..1 11 l_b_l ..u I 4A7Uf1 ro C',l ex I Cl~ I o ~;. I flrc~ SSi I - I I 




D I I ~I I I 1_ )r- 10 I ~ L I I A I 1010911\QWOtl I ,, vC::, lp.t:-uel rour. I lJ= I(!Jn'l~lqv&..;, I Stir I l~ I X I 
, , I · I ~ 1....-.• ---J I I Lcr< I I I , I I I ~y006n I " I I A I 
, I 6:110 I f11SietUJ00 I '' 1_·~_1 E. tdOYS-:t.ipii"'C((~ I ld- lc...VFdJ'Yl lrcg;tro/) I s,Jt. I 7l I )( I 
l<?r71 { I· py,s!B'o:1on I 11 IL <t I C lcbvs-Ld.C9 .la~l ~ I~~~~~ 'a(l:~nl s,1t- .I G9 I v A I 
I r ...r-. I o;:J I I I I v&'lt-.<f:! , I ? I 7 I I 'I, I lg I _.L1 I 
11~..... 1 D,,etodon 11 II 1.111 E.. tlc,.t--·.,plr:-.o.ldjl"l 1 • 1 dt.8~j 51 1.1 1 ,/ n 1 
10'/r::; 1 QucJE!"l:)don 1 •· ~~~ 7 I I . I ·1 I I I 1 I 
I l ~ I I I I I I I IF.Jr&.-1 I 'Jj I 




i F lct?~S-:Ufi()Ot"'E_ I ~ ICI~ofl'l 11?~\J.)t)l & r I 
I . I Ro 7 I " 1(_·,_ I I I q~ I fJ.'rtu I ·· I 
16'7 r 5 1 <J:: ~'9C!Pps'clf1t •· 1b.L1 · ...u , CUI -:-uP1 IQlc 1 lt · 1 l::he,.t'bd~l Silt- 1 
I I o:>\J~ 1 • I 11 11L0 11=t= a I 1 1 I ( \ I l~r, I o/t- 135 . 1 A 11 1071(-? 1011c-JDvon l ..!:::.L u lcJovs-1PIC9./0JY1.IIJ I q{<£!.1 I iF>.n I'SJ ~'--:...=-___.:...v_ 
1,/"\/• I ooo,.,....._h I 1;(7"1 . 11: I ., I I I L.elrc:~l L. I 'It- 113 A· ', In ttl I 11C!vc...)V1 I 11 1.12£._1 I D toJOVst~Co. CJ..Iill I bvou.Jnl OV€!j I .~\. V _ 
I r....., rt I 0.c:P- k.-_1 1/"\ I 1
1 1 
f~t 1 • r: I s= I ~-., 1~,~,.., 1 1\'\1\~ 'l I I "611:. I co.)<.. · + 7' v A 1
1 I'OJI)) I UIIUCQ0'' l I! ~ Ct ~ 1\f6n1:-~fi1'U.J.r·""'1 ,.... lci€C,UYJibvo,;..)()l sill-. _--...:...:IY:::...._.,!...;./'_ 
1,.,~ I OO.::>_J- d I .IlL/' II ,.J:;;' I I I ~I (1) I «;1(~ I df. I '1-1- (75 / A II I 10 tfCj 111 u C) OY\ I '' 10 '-.,_, I' lr.u":"t 1tolf'l0d. fl1r.tt-j I ~ou.t' I bvoofl I S1 'L. a v _ 
lr~ I . o .. ,.....r,....,...._, 0 I ,, 11
, ~' 1
1 
c Lh I(">C:.CC.-r I ? I ::> I dL- I ~ 1.~- v Jl\ 11 11-0 J,;Q 1 D11 Vl'-"v.o 1 t..- Jo c J.YV(~-ll()! c.o. ./OJ'('l.l c 1 1 8"'0 1 S,1 1 . o I A.. n 
~A= Adult SAM = SOUTH AFRICAN :~USEUM, CAPE TO\t/N I = Infant J = Juvenile 
CSO 2 GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 




I TAPHON0:4IC DATA SHEET FOR ••• J?.~~J:6.V.L:CJ .................. STUDY.BLOCK Page •• 4-:J... of........... l 
'-----.-----------.--------.--.--------.----.-----r----r----.----~~~,-----~~~---;-----1 
II C-?!,· ... !IOlc· .'1 IDENTIFICATION II FAR!~ & NO. II ;OICE~DL II BIOZONE II TAPHO. II ATTITUDE II PERI:m-1.11 'J.IEATH. jl COLOUR II COLOUR II LITH. OF II Si<ULL. II II 
I 
.:::::!:!'~ I I I_ .. _"_I I CLASS IOF SKULL' TYPE I STAGE OF BONE OF :-lATRIX LENGTH TUSK :~ATURITYI I I MATRIX I I (mm) I 
l0 7~1 IErlstcvooon I~~ becmiL0 ~·,d/fMd D l~nr-t(plcq.bn11 Lt- I oscunl ~~(\I sd+. 1-:zo v 1-A--1 
,--, I ~ ,---·ltt::op ___ l I c!o's-ffl no::~· I - I .ct~ I d.t-.:.,cd.l . · I --;..., 1
1 
·A I 
I G7d"J. I 'Cro!jc10f03 I 11 if-.:G I 1/ I D l!e,~~-:.<;: 0 I co lrvn · .;:( I ovovY'II hyry.»Y) I Slit- I o.:::> X I 




I ~ lr? ·"f~on€.· ____ l.~~~bJc.~ · I ':)1./-{- I_-_____ I- I 
I r '~''·I O?.::> 1 T'\ II I,.,..,. lvJ.<?¥' I Vc£ol I s1:1r I lOS I A I 
I bJ?'>'+ I1C )WOO 1 llf:LI w ·1 ci:-vpl UJ.ra:J · 1-k I bfJOWo I bvown I c~ .raJ.I 1· I 
I I I I I I T I I ell:... Vfc) I "I I ', A I ,c;r-p5 I D~Cmcl<:::r' r• I L6 I D 1 (ai-7"ufl co.lof!" /J. · lbvcwn lbvot.o,Jn 1 ~~ I 1 Z4= X ·I 
I b~ I ~u I I lloJ- I · ' I ~R>ftl I Vc:cl I ? + I 5 1
1 
A I 1· ~1 ·btc-J.ar)on '' tL6 I -1) I ··. ,-.t'fi:Yxx-.1. __ I bVOIJ:.!' I bfr(?(j.:>fll Sil I cr~, X _ I 
I /""\/'"\---71 .s:-......_....,cth" c1 I 1 r I ? I 7 I :> 7 11 '"'.~~.""" 11 '7 11 ., 11 ? ' 11 7 I 1 ge tl v u 10 on ,, l...b::!S;LI I ·.. I .. · '-.Y1._w· • I 
· ·lc; 7~?.1 Rhitcsucnu s ,, I L~ I 6 lcbvs~uel ro~ . ====~ cv~JY)Iq ~Y1 1 S t1 r I '? l--=-7 _I 
IG~~1Io~o0 'r ILQ.I A loovs-t~lmJolh 4-- lbv;~ lgvol0h s(lt- l_'l-'-1,____'~_1 A I 
I I I I I I ( I }v .,_..... I de. red I A I 
1 G730J b~C:Jodo0 11 il5_1 A 1\0f.-uh 1 tc:f)S() II.D I C::...to·o;;~ .. -.-/' :tlt- 1 Cf 7 v I 
l@~l) Gtfclo:*-Ch)df<; 11 lk:il L I r~--;J red ~_lbvow n1 ~~~wf) s/ll I CJ 6 A I 
I(?73~.1Gvrotosou-''O '' !Lsi G- I 'Irene __ I 0111- l ______ l 
I I v->,_i,.....d I L I I _s::. ld I . I Ul~"' ejlc "'1t- I 0 / j .1:, I l&t]?31P tiV1u on 1' 1 __ 1 c 1 oYS7uoiG::ciOJ-Y'l -J...._Ibv0e1.Jn bvor~ln SIJt l__._y...,~- v n I 
1,....'721• I c""~lrl . I," I ~~ rl II II !:5 ::= II to k=?'t'l CJ, :.,;rops 11 l_l.-CI'_l ~ raovs-:vA (Oc::l. ~ X ~ 
r,'735l emydops 1' LDl I b I 7 I ro:j. ====I ~~ I 36 X ::T· I 
kr73c;;l bf~ctodcf\ ,. lu~. 1 }) I (at-up I rml lJ_ I s11t lld-0 v A 1
1
1 
I I ::>:::> I I pos;•"'f I \t I / 
1073'11 QHtfodor 11 1Li;L J) JdOVS:-IJ y.Qj ~ IUI&Ji' 1 E/ · 1 - v I 
I /"'I :I I 0:> I I I co f\JJJ " II /" 1/1:-,.,."" I 'I' II I(/ ? .h I 1'-~ .0<61 Dlltrodon 11 IL~ ..D l::b-1~-vr ! t rorr- _oa. __ \..Ji\:;U,J'I ~:::..__1 & ,,, 10 ~ " I 
q-J A = Adult. SAM ., SOUTH AFRICAN :~USEUM, CAPE TO'J.IN I = Infant J = Juvenile 




I TAPHONOl4IC DATA SHEET FOR •••• ~.ed .~.$. V.'-:S:! .................. STUDY. BLOCK Page •·• 4. :3. .. of ••••••••••• 
'-----.------------.--------.--~------~-----r----~----.---~----~~~.----.~~------~----
',CAT:l.tlO.,' IDENTIFICATION 11 FAR & O 11FIELDII BIOZONE 11 TAPHO. 11ATTITUDEIIPERI!H~. ',\lEATH. 11 COLOUR II CO~~UR j!.!TH. OF ~~~~~H 11 TUSK I:~ATURITY 
1 >t4C! K I 1 
1~ N • 1 LOCAL I 1_c_L"_·s_s_1_oF_s_K_uL_LI_TY_PE....,.... _s_TAG_E_I OF BONE MATRIX MATRIX (mml 1 
I c;<J3~-I1 'D~(:>dodon 11 Qft')·bDn 11 L~ ~1 ~~d17Enaoi_J) lcb's~qpiJfa~~ :8- I ci.sarr. {Jv~ o71+ · -,q 1-?- A t-t ~ t:l b::P,....~ ' " .,......,_ I L. c I~ , I CJI'ffJ.fr' 9~~ c.J,rt J ) b I . J A 
" J....> 1 I: ''u VJV(\ I t 1 I L--C::A I · ...LJ 1 ctr:-UO co ~~. I brovJf\ l31rJct. ....., I v · t\ 




--'-,/-'-']4-0 I . II u uvv ' I (I I u;>, I n I lqJ-:-up! )"0::1 . 4:" "'\J\J ·' fl "..) )<.. A 
I "b""-=>d.~ I ,, ',L" ', c ld I C.~Cit I rid I '/ A 6/4-1 1 1 '1 I..JJC(""'l 1 ~ 'I cvs-:vpl ''LV. 1 •o 1 , 1 
G,'lLG I !]f.cpidoslo'''DI ) I ILd- I E ldoV$-;-upl y')()()1:_ . I· I CV&fll hYav.)f\ s~lt- ;:230 I v /4 
G'lU3I~ N/fJ I 1-1* I 
1
1·· I I 
r~ I I '~ IIL311 ~.I I. c_q. ' II~ b"~'"'~'''..., ~-· ? II X ~.a74-Lr IOucl&)ddO(") bOJYitl lJ  I OO'r'S-\.lfl nCPI·. ~ VI r\..J\1'-'f/ ~ 
·· · I 1-1 I I I q~- 9.'&..! --1.• c:: I ~. I v/4:51 ~Clops I I IL 3 I ,D 'cttrs-uol co.lo.mj I bV. . . I 'QvU:n [;! ,r. :> '/ I X 






:=' I o.l- v/.) I . b I I I :>\1- f I ....; 
I (a 'llL01 OJ I (fa::J Ofl ~ jobVs-:-u.s co . ifY'lj ~ I bV~tll e vt:; Sl I . b 4= I A 




I 'I I ~ :::> I II I Q_ II ;:;;: ,, ;..., I I I I /~ (-/vv:. I 
I~ I !i3' ~ I I I I .. I ~ I bYO~ 0 \\ ,--
1 <0/4-:t 1 Do cto:Ycn " IL3· 1 ]) 1 bt-:-U.PI VO'"'L 1 f-!-Jv'OJS) 11Y'Cfll(f-)0 1 ,51 r 90 1 J A 
I ,._, I b .o::>_t--rv...J ,', ;:::z ', ~ ILl- I I I . I l·~~+ 1,_(;1'&:3 I ?l+- 9 d I J A I b 14:9 I /IV I..A.)CT"' 11 ~ I 1--U.-:-UjOICCI G .foll)j !L I o yr;J..., I VICX.Orl I 8 _b. l_..:;t.____ _ 




c I~-~ I .-.... llS'\•re:- I op'&t I ;1,, 9 I ,; I .A. I G:, 'I Eo I v, S~UJon 11 ~ c.. I -u I <P-Ic lam I c::.1. I c.n:oft'o I rrl~f' I S'Jil ] I /' I I\ 
I c, 751 hch=dosuc:rDCJt:s 11 I L 31 s ldols-ud c~dc_1ft') I d- I o'iom I :~~n I snl- I I -
l6 7/~J.I OP1CJ-cdoY\ 11 It-~ I ·c l!cJ-7Unly-o;s I d. I I I sf It- OtG I x I A 
I - I 1-1 I IC.I I I lbrov.-"Yl I 71 rA I / 11---r--1 t;7031 QtCun:olont '' 1/ 3, ldavs-~.tfi Co .lam,, ~ !O'Eom 1 rnalct:f11 sur ~---' l__..::...v_ ~ 
I I u I I I I I I I I I I 
I I I I I I I I I I I I 
I I ,--1 I I I I .1 I I ,----
1 I 1 __ 1 I ! I I I I I I __ 
SAM ., SOUTH AFRICAN !~USEUM, CAPE TO',IIN I "' Infant J = Juvenile ~A= Adult 
GSO • GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I 
I 
I TAPHON0:4IC DATA SHEET FOR •••• REJER.S .'!©. .................. STUDY. BLOCK Page .• ±.~... of • • • • • • • • • • • I 
'-----r-----------.--------r--.--------r---~----~----r---~----~~~.----.~~~---.-----1 
'c·T rro I I IFI~Lol I T'PHO IATTITU I RI' I" I 'IIEATH I coLoun I coLOUR ILTTH orl SKULL I I I 
I t :.._~:-·1 IDENTIFICATION I FARI4 & NO I ~ I BIOZONE I 1\ • I DEIPE .~ ••• , • I ' I OF I- • I LENG·H I TUSK I:~ATURITYI I !:!Bo I I • l~l I CLASS 1oF SKULL! TYPE I STAGE 1oF BONE! :.lATRIX I :~TRIX I (mml I I 
I &:;.~I. Po cd I ""-L...... 11.5)_b, 1 /;--.,••-d C: I ? I 110d.· I · I I ( l,...>.r ul.. I jrv"\ ~ II_A_I 
I c;)'b~I'Ct.fn Of"' lnrO. rJ:JOtn I lln"S'L, I U\1CI., c... I · ls;o. ssl-. I ~ ICJFCIJ1l ~~~J jl"f"': .. :.-.... : lv.._; ';L_ _ I 
1- I i I I I I I =r= I I f&i I • , I I I 
I GS53 I !·vc-.todon I ·II lnl c tjQYS.-:-\(Dj Q? ~dh ~ I ()f&lm I v~r. I Sl h-. I 1Cf J I . A ·I 
I,..- I D t? I 
1
1 1 0\ 11 
u I F.'J I ~ . I · ~ I I r?. , I I I 
1~a1El} 1 Dt54JrWOfl o 1 '' ~ rr 1 - !Co. ss.t.l =F ,.!J.:,~'Cc 1 ::f&:.D 1 rrrE.%T.I - I __ 
lc; 'b55l ;o\cJodc:t" I " 1~1 c.. ·l1o[--vplcQ .I()Y) I 1 I cv~t:tn~ Is"~& I s:/7-. I 8:3 v I A 
kf&5C?I ~c:ticlasuc.h:?d~s- '' .. 1~1 I ~ I ? I rort::_ I ~- ls~+L lgrfe_, I :-/It I ? 1--:r-....,......... 
I ~I .!l.../,.~ 
1
11 ~,'* ]) I .... ,., lcq.s.I'FI ........, l'ef~'ih I v I 71 ,· I 'tq. 1 I A 1~1?5J 1 DJCJ'ct:')(;n 1' ~ 11~:-YA co .ICJM[ o.: l~otOUJI 'if~· I f-Jtl I ~4 v I · 1 c. 1 1 1 0) 1 1 1, .· · 1 1 1 . v~ 1 s7'if 1 1 11 A 1<;,~v~l Dllc}t::ddl ,. 1~1 T) l!cJ-.-v.pK.ak.r-Cdl 4:: lb'ci)-)Y)I vlil"' lcalc. .. rcxJ.IZ~S " 
.. lG~S9ItfSYr!odrl Q ~1 1 D ltot~l'r'O:l ·I Lt lb~~t\1 a(~ I s~H-. I ~ x I 
I d r I 7iJ. ~~__fi$:-1 f:!0-11- 'd/- I .D I 7 I ~~ I I IVCW"C-4 I ::>1 I 1 ,,-A-
I <2> 1:> ~eO I ens wcdon 11 I L. (:, I rDp! tndoJ I leo. SJ t I I brctV t) I ()';I('Jt(Qfll ol t- I 70 v 
I I I I I I I c)(){,50 I I I I e~~ I st'IT I / ', A 
·:G<l~.£.:PY16t-c,¥a:J01_ /i 1~1-t-1 j) l'cM;:-Uflrao\. I ';)_ ltu'~ I ar€.~ :~;~·I· 60. l·v -,. 
1Ggc;(;). ICr\JdOP '' lb6...1 I E. . loiCJ{S:-\£1 ~·I ~ I bro!l)njjk-k.o\c. rcdl .t:o\ l_i--~_1 A 







j) 1 o 1 no~. 1 @. 1
1 
QfC..ofl'll · vo~--.11c91lc...rx:t?11 - 11 X I __ I/ t/ I' in~ _\- r I ' I "It I . I - .u.._,,.... II bv,..,"()l CJ..?It I ~ o I / II _A j'Coi:J4-Io--nsrC'.tGI..]--l1 1~1 I I v j<>lcNS-:-Uflco.s• ·I ~ ~·I r"-'vv l.)' ~D v t.J 
1 ~s' "'O ,~ !, ~ 1 1 1 ':""\ 1 .. I- 1 ,lL 1 """' 1 1 cv~ 1 ?It- 1 C) t; 1 . / 11 A It:; <6 (::) I 0 11 c lt:ic:/c:il ~I I I -JL I \ o..t -:-V-pl <:;Cl. S11r. I C( IOCQJ"' I 13 toj(1' I b' I~ I v I 
1
_, 
1 1 :7 .. h--~ b1~s(Q' I lo .i. 1 D' . .~-1 s=.. I I I I 'b I I r£ . I I X: !6Ci(fhiQ1tC/I>=t;lo0 ~~~ouil'.&14-·~l,ri'5C..r ttcq c...· jcJO(S-:\JP!CO.OI'tl! I I lcd.lllrl_rfSr.l- I I 
I rd ~" nl :.? o I ..) I !-.- 'd 'j d I 7 I ! I · I I I I s• lie.. I I I 
l""b"'JI Ofl"Phn'ctn . 11'fimntJe 1LJ3.Jirop1 (~" oJ · I · I <'9·S!itl 1$1d I . f !cote. I - I I __ 
I I lr<£J~~If0tl I I I I I/, 1v- I I~ I I,; 11 ~ IC)(h<l'ID::rcJodoYI J(CLM:-~mHLJl.J I:·.D 1/aJ".-.uplco·loftl., '=t' '8"(!1 1. ~ !Pn::.~t-.1 H3,51 .A. T' 
lr a- I r\~ ~~ 113\'0r(lf).U.Y''s~.!J lit I I D 11_,... I I 1 1 l,~ ... h·t.- I Jj I """t I /03 t:: I · / 11 A l~o oCO~I v'VL=U-Jil · ILO~vcJ \?•4=.~1 I _ I w.--up I rcol· I T IN"1tr l§'fen I Sll · I ,·.JI~v~ 
SAM :s SOUTH AFRICAN :4USEUM, CAPE TO',I'N I = Infant J = Juvenile ~A = Adult 





CSO m.CEOLOCICAL SURVEY OF SOUTH AFRICA, PRETORIA 
u 
A 
I TAPHONOlUC DATA SHEET FOR .•. J?:S-J.~~~~S-/ .................... STUOY.BLOCK Page .. 5.J..... of........... I 
I I 
~----~~r-----------~~-------.,F-I-EL-D1I -------.,-TA-PH-0-,jA-T-TI-TU-OE,,-PE-RI-~-IN1j-W-EA_T_HijrC-O-LO-UR~I ~CO~LO~UR~~L-TT_H_O_F'I~S~~UL~L~----~,-----1 
~~~~i./~:1, IDENTIFICATION ,'FAR!~ & NO. I I BIO .. ONE I . I I .. 'I . I I I OF I- . I LENGTH TUS~ I:MTURITYI ___ !LOCAL! ... I CLASS 
1
or SKULLI TYPE I STAGE 
1
oF BONEI MATRIX I MATRIX I (mm) I I 
lb9·~~1·or~rccbnt ll~voJ 1Lt5h-'rop1d/Endo1 JJ lpos-vplnod. I I - 18Yf& I slit. I·ID24= v I A I 
k_o_3_j_ll(')t nodcnt l __ d__ IL15I C lrOJ-~qolco~l lbrotAJnl q~ lstit ltll / I A' I 
'l:l-L-- I 1-----;;1 I~ I ~~ I 11Cfl't4 I CJ 7:1 I~ -J.I . / ', A ', l'=t3ly I QIFCtc:detiJ 1 '' 1~1 D 1 ort-upl:roa~. 1 0< l·b~l~lnrcSSq :)Z v ~ 
I 0 I .. o,2. -h-..~ I I I I 1"". I -.1- I I I I ~ I~ .~.I 
1
1 A 1
1 IG/3510"\..AUJOn I '.. IU551 ~ -~{uu--uplrn.rr.)QJ ISV~jj 13vc'") lll;>~ss~.l.......;6.......;1 ___ 11 A- ·'1. 
1(;'1361 ~~ I 1i:!._1 ~ ldcvs-:-up 1<3:J.i')(j:l ~· lgtr--u lbvou:n Arcs-~ I .5) X 
I I .J- I I I I I Ned + I o J I ArB-J " · I I 
1 C;Cf.?!ll O?C{)ro:jO' ll 1 1' 1LJ5..1 1 ·- ltar..-~:~-o.t. 1bro~on l@jv~~ slit 1 
I Q I OP ,-,...j ? ~I I I ) 'R ' I /D .. t " I I ~ I I b Jl"t Q'f'l / A I IC?'I3o 1 rrlSt§Vuucnf"tnloJI 11 IL.J6.1 r1s1:.l\C I '-LJ ldotlstlfl cg .laM =+= K:Af15'0J'I") I rQ)Jil 01 . O-J v I 
I "<i3c:)l lctl-tctn)uchus I " lu.J_I , I I I · I I I 
I . 1-r.: ?,....., :7 I I L Lr 'd I I I I I l I - I 
lff1Lf.OI rVOptva1n'(Y'O. I ,, 1_/_l Uropl e Endol E. ldovs-upl rtr-J lb'O<AY'I I SJ'W C'./Jt !t;)Q ,/ A I 
I r /I = I 1 11 \ 1 1 · I h.. I I co IC: . , I I J ~1 ,_ I . / A I · ~~-~ Onck::x--)oll 1 ' lb::LLI 1 n doVf.:-\.~d> noQJ . ~ 1 ?J v~g 19r&j ~' ',(X) v 1 
l,014-#l
1
· ~cbps " lill_l I c bbf-s~vplo:dW"\ b{own I(JV€y ~il!-. G5 X A I 
~. I I I I I .,.~I I I I :.Oil.. A I 
1 fn'j4;?1 Quck::x::Jor- __ " __ 1~1 I j) IID.l-:-Upl .0-J? I lcV&JJ'f') I grl'i! Slit'. <jg X I 
I I ~~h. I I I 1\ ,,,., h I I / I . I ~ I 0 v (., -PEIIE.f! . / A I 
IG9W=H Qtu~VI 1Ll8 1 1 v 1 I-V\ -:-uA red 1 =t= 1 wh~l (00V<O'II co I~ ~g v 1 
I . ' I I I I I I I I I ···I A I IG"'Y4--51QiiCrc:dcl·\ '' 1Ll[.1 I E. I lot-up I ~ .1 /)=- ICL(l=Ofl'"'~ ibVOl' . .n I c);1t. I g7 r)( I I 
I I I I I 1""-.. I I ,so,..,~ I ~ I I I ..., · I I 1
1 
A I , c~~oudEYJroo~'' ,, ~~~ , ...u· llol':-U.p 1co .. IOJ111 C2 , 01~, q~cr" s11r. , ~'6 x _ 1 
I r,l o ., __ 1.-.. I I I I I So~ I I ' I .Cli'~ I · . I 
1
1 A I 
I ~~41 f?rruJQAJn II lb:!!:!:l I c ldofS-:"\.IA CD (()I\'\ I ex ICv'~arn.l bYot6t"\ I oUr I 1") __.X~- I 
I I a:> l--.......-..1 It 1/ I I I j) I I I I I (Ji&.J 6 Ll I . II A I 
1 ~'t~l DrCJUJOr II ~I 1 1dovS:ttf1 h:::d. I - lcV&I'Y'11.3!tt'tc..("'l ri'"'ES'S rl o4 ....:.X..;___ I 
I ~0"\~1 J I I I '/'\ I I I I J v I '\ I I_ I 1~1 [)JCtcx::Jov'l I, il!U.I I ....u ,.!af-;-{.lp!CP ICI)n I U: IO'&ttfl ibvo!A..)') I S1 r. I - X 1 __ 1 
I = Infant J = Juvenile ~A = Adult SAM ,. SOUTH AFRICAN :~USEUM, CAPE TO\:/N 







I TAPHONOl4IC DATA SHEET FOR ••• R.~~?;:?~ ~)..: ................... STUDY. BLOCK Page •• 52.. ... I of ••••••••••• I 
~-----r------------~-------.--~------~----~----~----.---~----~~~~--~~~-.----~----l~~t~~~ IDENTIFICATION I FARr1 & NO. lnELol BIOZONE I TAPHO. IATTITum:IPERI:H:-~.1 '.o/EATH. I COLOUR I co~~uR ILrrH. ?FI ~~~~~HI 





~J??I·ifiC)Qolon kocUci\pJ ILILf l1fapid/Endd ,D liol:-up I red l · ~ 11Dh{1~ I f~6d lrrn:sst-.1· '11 I 
I ·?.-t.-.",___"" I I 1±1 I . J.. I $P~'\S I l 1 I h~'I'C l.~tV"Ul I Gll- 1--+t-1 ~:;s( I PtiOt.Clf\J._AJtl I (r.. 'Kd.f1:_1 I C 1/Cllt':-upl ro IOJrl I =r I W 1 'v I "QI'O'Wt"'l I 1 L • I GO I 
~J~ I DJthrJon I 11 1~1 I D ldovs-us ra:). l __ lrPhils., IJ: I li'ro s-~ C:,3 I 
G,y~ I' D?Jro::b'lt I Rd&vsvk.i ~~~ I C ,llat:-up I rod. I 4 ~~~~ I /tz,· lf-1hE%r 37 I 
0~ l :Pr~~Jcx:Jon I II · IL£1 I I .D ktrt~uela:dom -1 I ocoml byaonl 5(\t. '11 I 
IFf\ I ? I I I I I I . I . I I . I I .>li -t-t-
9,# 5 I On"dqjon I II I ~I I c. llct.t-up I none.- I II bfOOJ()113 r&j II sr· I I . 14= 
. I - · , I I I I I I I 
_,_ ___ 1 I 1 __ 1 I I I I I I I __ ---,--
(o97biD~ivtaion l1JC1±sx-voJ l_llli~I-'/Dilct:l A ltt\~-i\111 roL I ~ beu.vy\ lb\t)~Y\10\\\--- \"-.'5 ___,_ _ __...;_;_ 
·I I II I ~I I I I I 
A I I 
X ·A I I 
A I I 




_____ I I 1 __ 1 I I I I I I _______ _ 
Jro5lE.McJ\\,o(\oY\ 1!2P\'2>rJ'\J<i l_hta:~o,jsr-J<,In!~ IY\ac\ I + l~.w,~ma1 6tLt 1 -
I I 11· I I I  
I I I I I I 
------~--1 I I I ~--
---- ------------1--1 I I 1-------------
1 I I I I 
----~--1 I I ~--
.· 
1 I I I I 
------~--1 I I ~--
1 I I I I ----------- -----~--1 I I ~---
1 I I I I ----------- -------~--1 I I ~--
1 I I I I -----,--1 I I ,--
----------- _____ 1 __ 1 I ,,.. I ___________ _ 
SAM ,. SOUTH AFRICAN :~USEUM, CAPE TO\t/N I = Infant J = Juvenile ~A = Adult 
GSO ,. GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I TAPHON0:4IC DATA SHEET FOR ••• ~T.~. ~.: .................. STUDY. BLOCK Page • <:?. ~..... of • • • • • • • • • • • I 
~-----.-----------,,-------.--,,-------.----,----~----~---,----~~~.----.~~~----~---' 
~~"~,;~~·~ IDENTIFICATION J FAR!~ & No. IFIELDI BIOZONE I TAPHO.~ATTITUoEIPERI:~I~.~ 'NEATH.: coLOUR I co~~uR IL!TH. orl ~~~~~HI rusK I:~ATURITYI 
I I _______ I ____ ILOCALI I CLASS 1or SKULLI TYPE I STAGE 1or BONEI MATRI:< I MATRIX I (mml I 1 I 
, ~~l~_}p!tc:ro:::Pn 1 tvrlcooEi1~ lt-11 ifrn~id./EndoJ .:P llot:-ufPI·- I (t) lbtDoJ~ lov~ lsf!f· I·J&e> I J I A I 
~7""c:.. ·.D~,.~~ ..... -+-~on ,, II I I I I . r;J I n I b I 1..6~ 'Fr~ I I / I A I 
IP J._} ~...-~UJ " l.blL.J=t=l n 1 otJvs-:-UH n::ne. 1 o'-. ,lc:t:k.., ?~~EJJ' · r..<:: .. . I 73 , v , · , 
b'7:2G Qvd~on __ '' __ ,UI! ! C ~~~~~ Z;< ! d. §~ !§~! S!\tr. !t3i} ! X ! ~ ! 
16151 OlfdDdoY' __ 1' __ ll:J.LI · I J) •i!a.{--:-{.flCA·Jam.l (;)__ b~l 9VEU I ,51 t I 39 I X n I 
I 0~ ~I I II LII'I=F'' /)-]. I :\. I . 1 I '? I v v I I ? I J I 1
1
Cz75i! Q.d,~OVl\ r, D hl&lr:-L!PtCO.OfY\l ·..,· oV~Ijffttl I I I 
~ ,--, 1 I . 1 I co·.'Of\'"1·1 [...)i-"1<"_1 w I ::>l.L I I A I 
16'769 ,pt'Stucx:bf' __ II __ ILJ..Ll I C::. I \.JSI*--'llpi.CP· s~il- ·I ~ ,..v.c:rJ·iY' I oon1 S·t fT I 99 I X I 
·10100 O~:t;noC'Jorrt " I.LJLI · I >D llal>-ttPICB.~I IJ- CJ/a>tmlr%fg;,l c~:~·l II@ I v A I 
l;r-_'i by IL"' I I I I I -----.. ib I I '4.!... I '5 I / A I 
ll?L61 Jlcto:::foO 
11 l.bJ.L..l 1 ~ lvent.-up ICo.IOJtl. 1 C>L. vo!A)n 'f'" 1 61 '' ... 1 I<><, 1 v 1 
I · ~ I I I I I I I I v I oU I d I 1\ I 
I G7 6 ~ !0 (I cfcp! en /I I k!.LI I D ldov'S-:-L(I4~ . )~ lp I r'IC:O!(\ I I 5j rT I nY-= X t-"\ I 
I 
6 
I ~~ I I I T\ I ~J.. I c.o.torr I I 1'. I I C.0,·0'=X'· A I 
I.(Q']Q.~I Ql;ifocJ.on J?:_LfoC)f 1LJ.rL1 I y IILM-:-U.fl :r-·r;."rr. I .;;).. ILOhL~ ~I St'"f. 9;0 X I 
I I I I I I I . I I I I CJ I -"k I I ::< I 
I b76Lf. I 0 ?q;ro::JOY!t I 11 l(dQI I C ldCJ1S-:-Uf1Ccd:'n" I ~ !bbdc I I'<S: I 61'1. Lh...J - -::J' I 
I ~ I ?::> .----1 I II' Ill ', II J) I l I I I I ~fF=LA I 9 . "JCJ J A I 1G,M..S1 b1JCJ-UJon ~ _ 1 ot.-uplc:tl.b.rn 1 lbiodc 1 >.J --::~· 1 Brc.sg 'J 1 
1 I I I I I I CAJ" · I I ~ I b;~ I s?n-. J A. I 
!CI)76c:J I Q~chx::lon IL!Q.I I J) lddft>-:ttpl hC:d. I LJ- I~'IS I rNJva:l? I e,o.ro:l. Z<J _ _ I 
I I b= ,....,....., . II, lr\,' ,' ~ I I l I ........, I I V!f~-t I c J ~ (f J A I lb7011,tCJ'IJ..JOf1 ' 1 ~ ':!:d. lo'ovS-\IfiCQ.OJYll o<. ICJIE:bJ'r'llb'toiDr I ;::)1/l· 9n I 
1 ':7 IA~~d~n ,, IILIOII 
1
1 C' l,.,j_ lcatc ... <;s-rl " I I '.JVelf I f;rc_ \~ --j--':
1 
Af. I I (Qrffi 11'-.;l'vu ·'--' luuv'S-:Llf!c() .to.ml C>'--.. IO~ll)r'\ I QV~l.., I S.S1-. -~ tJ I 
l
l/'_7rq II O.I>->II~L..--Jo"" IlLlO II II" ILl- lco.S.Jrl 'bl I~~ lc::OJ.c· qd I v _~a~ _ u c.J-...A r I ' 1 _..'-.L..J=---' ~- u.p lm.to.m.l I ocL I ~l'OOY11 ;:/\t. o]L I 
167 I ?0 _&..-... 1-'=t=' s:: I I I I I I ?\Y&rl I p;ht,~S-t. 7 ', ~ ,' A I 110 I Q11rtot'f'Jn 11 · lbJQ.I I c.. IVeJ1i:-'-Lf!Co· ('U\')1 ;;} ID'E.o.thlm:,voonl ~lt-. I ~ ~ _ I 
I 1 = I I I~ I I I,, I hq__IJ.~~/11 ""' '9 1
1 
J ',A I 1G?11 ,[)uOt"o=J()(l " 1L_I0_1 • 1 4-J 1lot:-lly?!CO .bf'{ll a- 1w ~rc:.1~1 o'rr ,o 1 
I = Infant J = Juvenile ~ A = Adult SAM u SOUTH AFRICAN !4USEUM, CAPE TO'.m 
CSO a GEOLOGICAL SURVEY OF SOUTH AfRICA, PRETORIA 





/ I A I I I 



























SAM ,. SOUTH AFRICAN !~USEUM, CAPg TO'IIN 












I TAPHON0:4IC DATA SHEET FOR •• ::r.ee--K .. A-~ f. ................. STUDY. BLOCK Page •. :5. -~.... of ......... .. 
I ___ I 
I r I - ---T= ~--- ··- - I I I . I ' I I COLOUR I r l SKULL l I I 
ICAT.1}/c?..: I IDENTIFICATION I FARM & NO. IFI:.LDI BIOZONE I TAPHO. IATTITUDEIPERI.m~., ~EAT~. I COLOUR I OF L~TH. ?Fi LENGTH TUSK I:~ATURITYI I~ I I 1LoCALI · I CLASS 1or SKULLI TYPE I STAG .. 1or BONEI MATRIX .'lATRIX I (mm) I I 
I I . - oj I k,)f/10~ ,-, - .. ~ • I I B I . I . I . I !) I 7 . I v I A I 
1~':f2 . 1'P«6h~J/ Of'. ~~_cjJcieJ3'll t5 !~v-\. tfldoJ 1'-'8'11-:-u.A CD.~ I ·~ ltuhfE. I erw SI\T I. S'G !'.. I I 
I I ""'~~~ IL5 '-f-1 C" I .· I I I I v ;;;>)~ I 9 I A I lb 1~ l 1.0/1 CJI..AAY"\ 1'1 1_1 I ~ 1/af-:& K:a .lQ/))1 d-. lcJE:Of'J I~{& St l . I C) >< I . I 
I ' I o I I I \ I demo -·I I . I C(~ofl'l I v ? t l v I A I v:;;jcr;;t, I PrJS~o:1on II lb:S.J C\0 I pos·vflcp .Prnj - I' odw I rTI{Jn 5'1 I zcr I' I I 
1 • 1 . . ... L 1 1 j)' 1 1 1 1 v v 1 c1 t r-.)...1 flr"Jt. 1 1 v:J 
1<;]'13 1 OlfrJou .. ..J"n v 1 L5 1 l -1/al--:uVJ ICQ -red. I d 1 blOWn 1 Q'v<5F() '-<~r· 1 g:3 X l_.n~, _ 
\GiyLLijb~od.cl1 ,. 'I_L5_l I E. ~~~~a:).ICJft1\ ·~ ~~~~J~t~ sf'Jt-.1- X I_....,...-
\ G1f5 \]CdC! osb¥n:J ', IL2_\ I C l#r-~ \ ro".s \ ::>. \ ~ IJ~"&, \ si':f 1 - / 1-=::: 
I f I I I I I I JCP .lo.JYJI I h~ I . ~~ I J I X I 
1 \.Q1<:[ b 1 QJ:::JE.nc::clon '' 1~1 · S lcbr'S-:-t.lt!t:rYJd . · 1 4= liD 1CC:..I ,gv.,..., 1 s1 lT I J d. 1 1 _B. 
. I· I I I I I I O:>t./W'n I I l.~v'fet I :)t- I I +1-
IG7cf11C>-a~ErcdoVI /1 IL-51 I E le)OY5:7"lflro.~~t- I ~ lb(oo.J(""lk1 6&! I 5~1 15'1 I x_ I-
IG19R I QiJ~n 11 I L51 I~ CCI·~ I - I u&fh I v~ I sr/t- Z'3 I \/ ,_.B. 
I ; I .?.:::> I 5 I I "' I I I I whit~ I v~ I ;;> I I 
lfljj_C) I 0/JC:kx::Jon If . 12..; I I >U llo.l'""'-~PICO.\OJY)I 2. I (Y<(J I\ ... r\nl') I ~dt. ~@. I X ,_a 
10i:x;rl o c,tdcro:::laY1 ,, I-L:5-I-+- c 1\J&lT~~-.t~co .bPJ I 3 lbvCfJJrl~l___s_LlL t55 I X I _a 
I . I 5P I I 5 1 I I I - I U&Jrn I ~ I~ a I I VL 16'60/ 112?11 CJ-cx;/ofl I' IL..Q.I I c. I veft. -uw co .ICI/)"1 ~ loVcM)Y) I nf a I sr-,t I ~I I >! I n 
I ~ I G --:> I I I I I I l . I \.) I "· . I I lb ri?J·l yo!Soropson ,, IL2I I I ~ pat~t~e1rc~ brn =T gv~ I~~ I 6/ 1.1· I - - I-A--: 
1 bW~I Dnaccbr- 1' 1LS I 1 ~ llot:-up I (b()C:, rl-- cv'&-J.I11 1~1 ['flUd I G~,5 - I__L_L 
I <Qq{--)(_J-1 Off~on '' IL5I I I c lv~l-~~~lcphrn d- LDn'lhs,l~l ~/It .I Sg X I__:EL 
I ~/(-c)SI Dif'c)-o::bl ' 1 \L5l I I D 1\aL-urPI - 4- btCOJn I bv()(}JI'II mud I 'llJ- Y l___t:1 
I I D= . 1-1 I I .s::: ,~-.')ilf~'}·ho<:l· I <a'&.J I (:9.ro:il ~ I ..D. 
I 0~0C:,I I I c-)1:X:!on l' I L 5 I I '- I~+ co I<J.l'l" Lh (V &_j(Y) I pvO\.b'V) I c~\t. I 2 9 X 1--'Jl.........__ 
I Gr'\...,1 c;o L........l- 'L6 I I"'~"'~ I I · '\ I ev~, I ~I I ; 0 x_ I lCl 
I<D'"DJIIQtClUUVn 11 1_1 l.....v j(ar-:-U.tr! "' 1~V'Z)t lov{'f"(' li'Y'uUf I o 1 I U 
SAM "' SOUTH AFRICAN :~USEUM, CAPE TO'•IIN I = Infant J = Juvenile ~A= Adult 
GSO 2'GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
I . F I 
I TAPHON0:4IC DATA SHEET FOR •.•. T.~~-W ......... • .......... STUDY, BLOCK Page • ·.b.~... of • • • • • • • • • • • I 
I I 
,-C.-T--ttO-rj------------~~--------rjF-IE-LD11--------~~-T-AP-HO~j'AT-T-IT-U-DE~Ijp-E-RI-.. ~-I~-~~.-~E-AT-H-.1j-C-0L-OU-R111C~O~LC~UR~JL-rT-H--OF11~S~KU~L~L-.----,,-----I 
1 WN-K'J IDENTIFICATION _1
1 
FARM & NO. liLOCALII BIOZONE II CLASS• IIOF SKULL! TYPE• 'II STAGE. IOF BO~EI OF I ~T~IX I LENGTH TUSK I:~ATURITYI 
I I I I ~ATRIX I ' I ( mm l I I 
I ,------1 [0hicJo-x:tlflit: I ;51.,..- I I I I . I . I I I . I Slit I I I 
!Gl?Oi I '0udFnodan 1/Dc.o..tdd&'b I_L--_. llcooid. Wol E. ldoVS7"LtPI n:x::.l ·'-=-c::J-_1 gt§y '1;1 o'! . I_· _-_ X I I 
11'8-,r-,,~!._..;O!/·J;:;>_~cn' I /J 'L51+F I I £' ~~~,... "'' "'HI It I '0V" I v:. I '"Jf I !l' II A II 
1o -o _ CJ VJ I I I I '-=- I V-1 -:-up I CP . St I Lf" lc/a:v\') I I S I I 0 './ _ 
I I I .::>-> -..--.1 I .I-t" j. ,_........c IL£:)1 I I ·I I lb I '(~ I ~l· I I I A I 
I~DZ'f71.Qi!du.J0h 1No<l6SL-'-.J.J> 1-D I I.]) ldo'~-~fiCo.la.rrq d I VOLVIll ovotiJf'll [-)1 t (JO I I I 
I I I 1-l=t=l I I I I 1~7  I~ v I 16~IS'1 'Otettrx::clon 1 11 J~5.1L~ I 1 J) ·lv&--J:u()ICCJ·Ss+l 'oi. lbVo!J0rJI . &J,IFJhtss+- /-;).3.£) / I A 
1 , ;s- 1 . 1-:::11 1 D 1 · ~-~ 1 1 l)h- 1 q .... ~ 1 -:> L ~s' , 
lbZ (Cf· I :o ,..?;CJ-cc)o0 I ,, ILo I . I veflf.:.t,(fiCO .loflll ~ I ~)'ll(o I bYoUSI' I Sil r. . I X I A 
16·<6~1 t)I/Bcuon I '' IL1f I D lhl-u~l.'- I 8- I bvo~~ Jf% I sf-It 0(~ I X I A 
I G'6;;> 1 I o~(J=lo0 ~·ulrrl B II at -,ud ~c:P.I I otV\'1, I if&< I nilt 1 10 ,sl / i_.:.......;.A_ 
1/_()'""\. I no""'~~o tllowdi2P~ I,~ I I I I I ? I 0 J 1~1' I I II A 
lt::'DY0? 1 8 1tLA<.._A._.) n J, l.k...LI C ~CU:-UPim.ro;l.l ;.. 1~1 .f"'l - [Dl~ 1 v ~--
1 r#" 2 l ~l 11 11 '1 I ]) l,{C'.,....+. I CCl.S•tt I ,.-.,. I I kJ.-1 I "']+- J, r I 1 I--'"~ I(,")''#) I ~ops IL--+--1 ~ I 'CI 'I~~ I ro lo.(l"'\ I c-.::.l I n 1~1 s I I L/.-I.D I 'L I '-...) 
1/'tY I l
1
r7l I .I . 1 1 , 'ILol'•lcl~,o~->~I~>''.L. D r::-1 I A 1~41 Pvtco :fock:)f\ -----''-----1~1 c ldOYS-:\JACPI,Y"():j.l t..t= I 9VeJ..:i I yY)OI'o:-f I v) II . ;;;),~ I J I 
I I p ? I I I I I I u I../ I I /I.L. I I I 
IE) <Q5, v 1ofc:.vcdon __ ,_, __ 1.4-1 6 ldm'C.--:'-'P 1ca .loJf\ 1 I 1 cJI~orr~ 1 @rCcJ. 1 c 1 rr- J<c.-, 1 >< I__.A~\ _ 
1, 0 ,-)/ 1 9 _~,....., .L ,1 1, rJ 1 "" 11 1 .,1 1 " 1 .. 1 ct~ 1 .7/t c 1 11 A lt-x>'::··:,l Ptctyrou--A!Ji _____ 1~1 ~JJ I cJ-:-t)plco . .s' t 1 cl lfJJ}·);rc_. 1~1 S1 u~ I __ _ 
IG((cv.'--11 Of/'C}-(J'_bn __ ~~ __ lba-1 J) ltor:-lpb.rtt:~.l ~ l~ohR:. I ~~~~'1 I -. ~-yl: l~x-,IL, 
I(_ if'O' I ~~ .....,...l · r· I I J) I _ .._ I _11 I I I -'·, \ :::z. I ,·/ ..iJ. 
1 o{r..-1( 1 u~nu...JO r IO.chretpiOoJ:5. 11d4:.-1 1\UA.-U-PIO l"COII Ci~ I QYC:n l.qy'\;'-LI I S1 \t 11-....J I __ I 0 I 
I I I · 46Z I I ~: I vEf'hto- I <9-Ioft! I I v\/ ~~~'b'~'"'l I I I 1\ I 
IC;lC<CJ I QttCJ-a:jon I II llJJ::-1 ~ I \cu·-ttfl co.s(lr I u I (J.)I'\il'€ ~~~~d I sllr I 5)5 I X I TJ . I 
1 /'(!~II"'-,~ ~~-1 I I I I I I I · l~l~e!-&1"".1 I j I A I ll-?r~OJI u 7Q_Jr CXJ,O(~-- I 11 ~I J) llc:J:"..,..u.el~ .9JJ'tl.l .;). lb~'ov.:n I -. I rrud ·I } 10 I I I 
I G n 2 I I -;"'""\ o'V '~cdon I 1, J 1 I ,- I U-. lc.P .·)(~.I ,.--._ I·-\.....~~ I (~,..., I ~"').1.. I 0') I I (l\ I 
1 ·""' 10 I ~ J I C?:;f' . I " 1.._ .. :::;: . ..1 '-' I l~..tt:-tlf lc..ct .lo..n.l 0' I IV' ~tc I eo.ta::,nl vi 1 · I ~ ~ 1 __ 1 n I 
lf'v 2~l Do::> ob 1 1L1 11 1 r 1 l~.nod 1 1 "'~- lj'~ 1 s?w, 1 '~O 1 11 ~ 11 l.l(:)O:,)J>I 'IC)O Yl · I '1 1~1 c... llru-:-Up!c.o.1cui' I 4: ILLh\r<S I ·,jV~f-" I~ .ned ·I ~ I X D 
J = Juvenile ~A = Adult SAM = SOUTH AFRICAN :~USEUM, CAPE TOWN • I = Infant 
GSO = GEOLOGICAL SURVEY OF SOUTH AfRICA, PRETORIA 
SAM = SOUTH AFRICAN !4USE:UM, CAPE TOWN I = Infant 
GSO .. GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
\ 
I . . cf' . 
I TAPHONOMIC DATA SHEET FOR ••• :t:~ .... : .................... STUDV.BLOCK 
'----~-------------.--------~~--------,-----~----~-----~--~----~~==,-----~~-------~-----








TAPHO. I ATTITUDE I PERI'' I" I 'IIEATH I co Lou .. , I coLouR I LITH. oF I SKULL 
I :-.::..._.,'1 IDENTIFICATION ARM & NO. LOC-AL BIOZONE CL'SS I I •.• '''I . I 1\ I OF I - I LENGTH ;:::,!2'~ .._ I " I OF SKULL I TYPE I STAGE OF BONE :4ATRIX 
I I___________ I I I___ I I ~ATRIX I I (mm) 
I c:.. I , ,_. ..... _1 I <ftCJOt- .c::J3'71-,. -r. J..r- · d ir__1 I .s:::- I V€1'\tvo I 1. I . 1 , ICV~'" I I 'j'l- I I ~~I 'Ou...r&lc...o or-, f~et~ lk:i...,~r.... 1-2:::.i lmf)t 1up0. c. I pc>£ ~tt4Co. ~· · =r I bJct.0~"~ I 9f'~~ I $/ I · I · 
I . I ·, I·· I· I I . ' I I I I '::::7 I . 1-=;,_,__ 
I I' · I I I I . I I I I I I 
I I I 1--J-,:...-. I I ~--1 I ~~~--
l(,p,5bl 'J)~c\-od-oV\ \e.e~ 1-· ~~~~o C 1¥,nhp iCo, I<MI\1 ~· 1.\:lml»Y\I I • S 'I ';);5 
lc?957ld)\\c.to<ioY\ ,,~ 1-1 D 'bgf~IC1\a-.,l I 1 1,«-e I b5 





1 1:> lla.i-·~rbuJ~ ltxwd I ivlk I J' 
lr. lp .A 1.1 IAJ \ I II~! II~ II lr. : ~~ "':0u~p~ ,, 1-1 ( la..66·li~L<>-~ ~ I~ I 10'-J 
:1· I U I I I I I 
I · I ~--1 I I ~----
Page •• ~~ .... 
I 




. I I 
? I I I I 
I I I . I 
~I 
I A I I I 
I 
A I I . I 
X A I ·I 
X A I I 
X A 
1 I 1--1 I 1----------
1--1 1--1 I 1---------
~- I I . I I I 
I I 1-1 I --
1 I I I I 
I I ~--1 ~--
1 · I I I I 
I. I ~--1 ~--
1 I 1--1 1---- ---- ---- ---- ---
1 I I I I 
I I ~--1 ~--
1 I I I I ____________________ _ 
I I ~--1 I 
I I I I I 
I I ,--1 ~----
1 I 1_1 I ________________ _ 
SAM :a SOUTH AFRICAN :~USEUM, CAPE TOWN I = Infant J = Juvenile ~A= Adult 
GSO a GEOLOGICAL SURVEY OF SOUTH AFRICA, PRETORIA 
